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is a continuation of U S. Application No. 11/331, 415,
filed 5 January 11, 2006, whilch is a 4
continuation-in-part of U S. Application No.

11/098, 758, filed April 4, 2005, which is a
continuation-in-part of U S. Application No.

10/ 925, 366, filed August 24, 2004. The entire
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chemotherapeutic approaches to cancer therapy and diagnosis involves targeting
cancer cells, for example using antibodies or antibody fragments that bind to
proteins that are expressed or overexpressed on cancerous cells. A number of such
target proteins have been identified. Among such proteins is the epidermal growth
factor receptor (EGFR).

EGFR is a member of the ErbB1 family and transduces signals that lead to
cellular proliferation and survival, and the elaboration of motailtiy, growth and
angiogenic factors upon binding epidermal growth factor (EGF) and or transforming
growth factor alpha (TGF alpha). Accordingly, EGFR has been demonstrated to be

involved in tumor growth, metastasis and angiogenesis. Further, many cancers
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domain having a binding site with binding specificity EGFR, or comprise a
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~ In one aspect, the invention relates to a ligand that has binding specificity for
VEGF and for EGFR. Such ligands comprise at least one protein moiety that has a
binding site with binding specificity for VEGF and at least one protein moiety that
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i mmunogl obul i n single variable domain) that conpetes
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99 (SEQ I D NO 395), DOML6-100 (SEQ | D NO 396),
DOML6- 101 (SEQ ID NO 397), DOML6- 102 (SEQ | D NO 398),
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NO: 400), DOML6-105 (SEQ I D NO 401), DOML6-106 (SEQ ID
NO: 402), DOML6- 107 (SEQ | D NO6403), DOML6- 108 (SEQ | D
NO: 404), DOML6-109 (SEQ I D NO 405), DOML6-110 (SEQ I D
NO: 406), DOML6-111 (SEQ I D NO 407), DOML6-112 (SEQ I D
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39-200 (SEQ ID NO:441), DOM16-39-201 (SEQ ID NO:442), DOM16-39-202
(SEQ ID NO:443), DOM16-39-203 (SEQ ID NO:444), DOM16-39-204 (SEQ ID
NO:445), DOM16-39-205 (SEQ ID NO:446), DOM16-39-206 (SEQ ID NO:447),
DOM16-39-207 (SEQ ID NO:448), DOM16-39-209 (SEQ ID NO:449), DOM16-52
(SEQ ID NO:450), NB1 (SEQ ID NO:451), NB2 (SEQ ID NO:452), NB3 (SEQ ID
NO:453), NB4 (SEQ ID NO:454), NB5 (SEQ ID NO:455), NB6 (SEQ ID NO:456),
NB7 (SEQ ID NO:457), NB8 (SEQ ID NO:458), NB9 (SEQ ID NO:459), NB10
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specificity for VEGF that conpetes for binding to VEG-
with an anti-VEG- domain anti7body (dAb) selected from
the group consisting of TARL5-6 (SEQ ID NO 117),

TAR 5-8 (SEQ I D NO 119), and TAR15-26 (SEQ I D NO 123),

aniOf4a9Y, h320 (8BRUID Nes4 ), ANB2 E(SEQDD NY:47 RindHB22 (SEQ ID
bgﬁg 92%3|te wi th binding specificity for EGFR that
& for binding to EGFR with an anti-EG-R domain

tib
o7 bond gl S aahaai e el HAGIRNBERNR T PBor and
NGorBGFR anbrt:@pEses bQ@oteBEQoiey thid: ma)b,mdm?g/ﬂxee \3911 bdding

( SE%h%l@’ %%aﬁ (B%teé§g§'bmdxgg g)%%ﬂ‘gogb ap @@‘u-@/ﬁ_@f domain

| RnESAAEND) teledi®T RoMaRd ?@ub éénﬂﬁ%%@‘fﬁ‘% 186 sh@:hb 6h7>,
has bi ndi n ecificity for
cmws&ésx%a TDaten 16hend FARIGACBEN B SR, e

oneP s sB APl RORE g LV iR R R marm

bltmﬁlcﬁgpsmﬁﬁirﬂoirﬁlhﬁg/tofE(BFIEQfB anMAE L EGFR @0main antlbody (dAb)
|nnunoglobulln single variable domain with bindin

& BB &Ry GFow RS BRSO 3O HYNOS ABAPON 6-39-57

L EROD X0 BB, (A PR M A D ORI RE 6] (SR 1D

ﬁmgm) DS 6-BO-NOY TSEY, IDWNS%H?Q)% 3%%3:9 1 1@3%%)) NO:438),
/ﬂ%ﬁa&f 635?@@@@%%% TAR15-12 (SEQ I D NO 106),

TARLS- 13 o 19113@114%9)7&111611’[1%5 aktl HaSh{adl r@ sllégclhgﬁ% for VEGF

TARL5- 15 (SEQ ID NG 109), TARLE-16 (SEO 1D
TARY for BEGKRSpa ¢mnpies mtll)east mmmm@oga@ﬁmm snglOvariabR) Jomain

1% lglt%Elg g%éc ?EQ(Y ﬁbﬁﬁﬁmﬁ)ﬁ 5_%?5%}1% Elgkuggbgql@e N@mble

1 HomainTwigh Enﬁlr{g&E&lﬁat}P\@r EUIFR), whbAiRd an Ymﬁxﬁg@sb&hn single
NO. 1%3% o TAR15-8 (SEQ | D NG 119 TAR15- 23

maipvy thobindingspedifiyitydon Y EGF cpﬂmegesigl blsé@g toVEGF

SR T ARE S TEPE K@%é’}emﬁ@ﬁ%%@g’é%?%of

N@Aﬂ?ﬁ)l (SBARIB 1N82:500), TARQD5HD(SBQ M2 K)Q: 1 TARTARG S50®

B T S8 ARG B2 5 0

20017080305 P/ CH007 000040 & NG 143} CPRE & 57

( S 1D MOEH) NOTRIGT 8RS8 3(SEQ ITDNRG IBRSIARIS.16 (SEQ ID
G310 #2537 ER NG, TARES18 S8 (DROD), Taris-19
(SEQ ID NO:113), TAR15-20 (SEQ ID NO:114), TAR 15-22 (SEQ ID NO:115),

TARI5-5 (SEQ ID NO:116), TAR15-6 (SEQ ID NO:117), TAR15-7 (SEQ ID
NO:118), TAR1S-8 (SEQ ID NO:119), TAR15-23 (SEQ ID NO:120), TAR15-24
(SEQ ID NO:121), TAR15-25 (SEQ ID NO:122), TAR15-26 (SEQ ID NO:123),
TAR15-27 (SEQ ID NO:124), TAR15-29 (SEQ ID NO:125), TAR15-30 (SEQ ID
NO:126), TAR15-6-500 (SEQ ID NO:127), TAR15-6-501 (SEQ ID NO:128),
TAR15-6-502 (SEQ ID NO:129), TAR15-6-503 (SEQ ID NO:130), TAR15-6-504
(SEQ ID NO:131), TAR15-6-505 (SEQ ID NO:132), TAR15-6-506 (SEQ ID




(SEQ I D NO 138), TAR15-8-501 (SEQ I D NO 139),
TAR15-8-502 (SEQ ID NO 140), TARL5-8-503 (SEQ I D

WONEN0T449392 TARLS5- 8- 505 (SEQ | D NO 142), 5 TARLS5P@FE82007/000049
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(SEQ I D NO 143), TAR15-8-507 (SEQ I D NO 144),
TARL5- 8-508 (SEQ | D NO 145) - 8FARL5- 8- 509 ( SEQ | D
NO 146), TARL5-8-510 (SEQ ID NO 147), TARL5-8-511
(SEQ I D NO 148), TARI 5-26-500 (SEQ | D NO 149),

TARR 3325 13RI 5(@&03’ (IEQUID NEW) 34)TARRS 5265 G0R H@E@N@l 35),

(SR 5 T dah g -4-SER IS 1o Nl 3t A -5-500

Ié@?ém@%%?@%‘ oo D“N%“i?%%ﬁ&é?%%?
1|4@> M RISEY-503TERB IR NNO:541), zrsmswasmsmm NO:142),

Lé‘%%a%? SRR N kg s Rl B0 TR NG T8 g 5-5-508

( $ERQIID NG M8B)TAR (FAREH9 %@E@ ib N@E%j BAYG5194) ¢ (S (SEQ D
TARL5- 26- 516 (SEQ | D NO . TARL5-26 15 517 (SEQ°ID
NAYQB4Y), TARRPR-5bL 6ED ISNY: ﬂ@)mkeﬁa% SOARSEQER H09149),

AR a0 551 S KR TARIS Ao B ID Sy a5 26

NGOl'(SI)EQ IDARDE 525 12381 SLRESD4 BEWIR RR): nﬁgkm?\l@ﬁzﬁ -$0%(SEQ ID
Ig)@Ngfén TARL5- 26- 52553 %
RS 6 (SECND 5] 597 RARES-26-39 15 BEHB N6:156),

SO A ey P
T/;m %SPQ-IDSYQ: 16 SEQARD SNE-1 BD)SEQTARNE: 265)5BAR( $BG-3 12 (SEQ ID
(S, RS dted NG B S TS bl 4o 1D N 163),
TARIGr 266586 Rﬁfﬂﬁ%ﬁbh@) N1 R1 5 DA% REPR NOFS "PARlS 26-
NO. 186 6- 538 SEQIDN01(7 PARTE S B

( SEO(® &@M@sﬁé) TARIS- %655%@15@5@\1@1@3 RER182- 519 (SEQ ID

o318 A SAACRR NS R8T B o

( SEQ IERANCRAGHQ IITARLS7 DETARA5-2652Q (KBOND 19@41)72) TAR15 26-
TARL5- 26-547 (SE

T 546 SE ID NO 19

@%3%[58 Iip A9 7@31“@4?815(2@5@33 (SEQIL &) 1 7HARABT 5 %(SEQ ID
T

(R, YB3 R P PR D bRl 77

i FARIGE2@H2A (SEGIIMYNCE 1 &) TARI 6-266380i (SEQI IDHNOE: Hd),ADAR 15-26-

85 E R i TR AR SRR D §ufih faRisde 53 smom
S Ite BT TIAGE B1J6t 334 ED TR OAG3 Cp;,@r&mﬂzéggygsm IBIN®:184),
dAb sel’ected WO 2007/ 080392 PCT/ GB2007/ 000049~ -9 from’

t A RYP0nSOREG IR NY:6%5)TRRRE 5-26(BEGED INNQIRS), TAR15-26-

TAR B 5‘12&\8):1 %)Mgﬁeym@) (R B 492)540 (sEQ D
NO:189), TAR15-26-541 (SEQ ID NO:190), TAR15-26-542 (SEQ ID NO:191),
TAR15-26-543 (SEQ ID NO:192), TAR15-26-544 (SEQ ID NO:193), TAR15-26-
545 (SEQ ID NO:194), TAR15-26-546 (SEQ ID NO:195), TAR15-26-547 (SEQ ID
NO:196), TAR15-26-548 (SEQ ID NO:197), TAR15-26-549 (SEQ ID NO:198),
TAR15-26-550 (SEQ ID NO:539), and TAR15-26-551 (SEQ ID NO:540).

For example, the immunoglobulin single variable domain with binding

specificity for VEGF can comprise an amino acid sequence that has at least about

85% amino acid sequence identity with the amino acid sequence of a dAb selected



(SEQ I D NG 104), TARI5-11 (SEQ I D NG 105), TARI5-12
(SEQ I D NG 106), TARI5-13 (SEQ ID NO 107), TARI5-14

W@ 38Q08MINC 108), TARI5-15 (SEQ ID 5 NG 109), AGRGB2E/000049
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(SEQ I D NG 110), TARI5-17 (SEQ ID NGO 111), TAR15-18
(SEQ ID NGO 112), TARI5-19 (-3EQ ID NO 113), TARI 5-20
(SEQ ID NGO 114), TAR 15-22 (SEQ ID NO 115), TARI5-5
(SEQ I D NG 116), TARI5-6 (SEQ ID NGO 117), TARI5-7

(fbrthd rded cdrbBting DARAR-18-1( SEQ IIDNM OODQTART&@ (SEREID
SE I D NO 120 NO 121 TARl 5- 25
(OG0! b TR 159/ SEQ D I8 3 ARSESe) [T A N 05 RAR) 529
(GER IR 44 T arT SRS EOIDTROU0R). TR %%E@@ NE200)
%zglﬂéﬂésmq)mu NCD1128),, TARNF- 54 @E@Img (I\EE@&DTNEM%)(SEQ ID
NEDDP) TARK-56 Sk@aD N DT 1355 (SEfhfh ST YT pRES 18

1<§ER@%§@D1 %Aﬁhﬁﬁ 152@1«:@35@51488 1( %@@g 20 @(21151\'@314)

TRERRS-5625(BFEQ EEGO DL S)NOAR3 735, (SEQRIBENG: 53D, ﬁ@ -FIESEQ ID

A0, S S AR PR BB 1) PR

T BER16D PYNOTIARY,5FBR 065 ( ﬂ%?ﬂb O:122
'\%@grsr?@%{) 8- 51074g|%§4l)[) NORbl44 TARI 5 »

(BRI $ B6NCEQ4B) NOTIRR).SLAR 5037 (SEOIP DY RidR44ERR 15629 {sEQD

T@@;ﬁﬁ&é%@léég%%g paetel, kTS %%@M’i”o;é&”

| @500(SEQ YD NARLSY, IBRIG26-6 SEGH@ID N:139) TAR15-6-503 (SEQ ID

e T B A, O B S R B
ﬁ%ﬁgk .39 158 N R AR T D Re PR AR 508
( 25

26-508 (SEQ I'D NG 157), TARL5-26-509 (‘SEQ
NGELSE) NOE m)STAREi@SQHE@Q D NO:139) TARARIGSﬂ;@EISEQﬂD

R A e e e

N@Ai@@)&smfﬁ%ﬁﬁi\@@d SEA)zwgl\ml(@EQ IDTR@ 5&1&61:&1165 8-505
NO 16 TARI 5- 26- 517

%IQ G142 @é@lﬁtﬁ Mo BER ID N%&M%él EéRé:;t@ igglﬂ_(éEQjD

NGB, TR FGRRICSEL NPk s 2N 51
TARRI 5265 HQ@H@HQN(Dl ANCTAR25-8- TARSEQ@H B241433FARD5-26-500
AR S B i A B8 o
TR 551%%)(\@1 20878 %@ﬁ%ﬁml 1682 QQAZP&DﬁQ@@ 84 g/SFJ(Q 152300:153),

(SEQ 1D NO 177), TARI5-26-529 ('SEQ
TZ&RBSS%-SEO(S@SE@ NO: 10 4B 3- 2¢M5SE@ IEgiO(lsélgwlS -26-

NARRO 10 NB-738013%4 53588 BetADiRY):157), TAR15-26-500 (SEQ ID
NO:158), TAR15-26-510 (SEQ ID NO:159), TAR15-26-511 (SEQ ID NO:160),
TAR15-26-512 (SEQ ID NO:161), TAR15-26-513 (SEQ ID NO:162), TAR15-26-
514 (SEQ ID NO:163), TAR15-26-515 (SEQ ID NO:164), TAR15-26-516 (SEQ ID
NO:165), TAR15-26-517 (SEQ ID NO:166), TAR15-26-518 (SEQ ID NO:167),
TAR15-26-519 (SEQ ID NO:168), TAR15-26-520 (SEQ ID NO:169), TAR15-26-
521 (SEQ ID NO:170), TAR15-26-522 (SEQ ID NO:171), TAR15-26-523 (SEQ ID
NO:172), TAR15-26-524 (SEQ ID NO:173), TAR15-26-525 (SEQ ID NO:174),
TAR15-26-526 (SEQ ID NO:175), TAR15-26-527 (SEQ ID NO:176), TAR15-26-



TARL5- 26- 533 (SEQ | D NO 182), TARL5-26-534 (SEQ ID
NO 183), TARL5-26- 535 (SEQ | D NO 184), TARL5- 26- 536

W@ 3BQMING. 185), TARL5-26-537 (SEQ I D 5 NGO 18BQT/GB2007/000049
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TARL5- 26-538 (SEQ | D NO 187), TARL5-26-539 (SEQ I D

NO 188), TARL5-26-540 (SEQ +DNO 189), TARL5- 26- 541

(SEQ I D NO 190), TARL5-26- 542 (SEQ | D NO 191),

TARI 5- 26-543 (SEQ I D NO 192), TARL5-26-544 (SEQ I D
NCG284SFEQ IDARDS-775 - BAK1 {-S5QR9 [SIQIDNG: 1 7SNRIR I5626GIR) (SEQ ID

AR T3 I e BRI S TR s SR ot )

_IF?RA%%?% %6 gﬁ%@%@rﬂﬁ@ 1%&5@1&1@.5'-‘456[]5%? SE® ﬂg NO:183), TAR15-26-

eri36dPRRADNOt lt$é) %f‘g&hﬁ%é% ﬁE@JIa@\I@;ieé) AR 1t5y26-537 (SEQ ID

| SPGB e A e BE am N+19)

S PEAR {3-26-5%0 tSEQ“I/E(FOQISQ), TAR 18a39-5PNES B RERI OBUT AR 15-26-
single variable 15 domain wth bindi nggspem fi Clt for

EGHR (SERPENA: 184, TR b gb-66% (TR $P AP ZhgﬁPalkﬂ%ﬁ 44 (SEQ ID

S LIPS S SRR gy

( dROR 1 526-647 SEQ DM 0106y TARI 5626354 S{SRPY D NO: m\}l @AR15-26-

10 E%(&&W@%@;%ﬁ%@%@ B N@iS33b jud BoRe291551
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SEQQ' BN@%?), DOML6 20 22 (SEQ I D NO 330), DOML6- 23
EQ1D NO'331), DOVL6-24 (SEQ ID NO 332), DOML6-25

( SEQ | On Nchesga)uculmmaecﬁmemsa@ lipardOhed Didin D@t ficitp Tor VEGF

( 2819 O 8 bymB b 98 SRR e Bbginetppa omain
( SEQ ‘ﬂn@dlklig g&ﬁﬁeltya@/ﬂ.@(}fgﬁld(@f&sﬂ daNEn3HS lob@@%%%ﬁl%afanable

(SEQ I D DOML6-35 (SEQ I D 25 NO. 342
( sE@aerNmbbswg)g sPROAEBY 8 I%@EQ W@rmaamynunmw gagle

g 3@8 I}lgdl}%ﬁéﬁ% P‘%@?@EQI@{?@%@W%S’ 0} EGFR

( SEG ir&rﬁ[@lGER)don{M/ﬁlﬁibAcf)dﬁ (cﬂé‘éﬁ@elg&e%oglg gh)e gr%\ﬂ?cglsiggng of
( SEOMIB NasERR N@ﬁﬁ'l&%ﬁ%lﬁ% B B2 pBE b0 4550 ID
E@E@sb@ Néﬁ@é)zo (%ﬁeo ; %(bﬂ;h%@l @glmﬁzﬁ%omm

SEQ | EQIDNO DOML6-61

20 ( SEQSER IN(N%@)O), IDOMIIE-2 365 ESEONICES NGy BE0J 1 6-DOVIE? 63

25

30

bTratbbdogas LD Iﬁéfﬁiﬁé@&%@%@@%ﬁ%@ DOMI6-

NQ73 SEQ IUW@S%)()&E@ 1 SHO BHH0:3 @Mﬁzzﬁ

NO:337), DOM16-30 (SEQ ID NO:338), DOM16-31 (SEQ ID NO:339), DOM16-
NG, 368) 668](5 SIDNOSGGR/I 6- 69 s%

32 (SEQ ID NO:340), DOM16-33 (SEQ ID NO:341), DOM16-35 (SEQ ID
NO:342), DOM16-37 (SEQ ID NO:343), DOM16-38 (SEQ ID NO:344), DOM16-
39 (SEQ ID NO:345), DOM16-40 (SEQ ID NO:346), DOM16-41 (SEQ ID
NO:347), DOM16-42 (SEQ ID NO:348), DOM16-43 (SEQ ID NO:349), DOM16-
44 (SEQ ID NO:350), DOM16-45 (SEQ ID N0:351), DOM16-46 (SEQ ID
NO:352), DOM16-47 (SEQ ID NO:353), DOM16-48 (SEQ ID NO:354), DOM16-
49 (SEQ ID NO:355), DOM16-50 (SEQ ID N0:356), DOM16-59 (SEQ ID
NO:357), DOM16-60 (SEQ ID NO:358), DOM16-61 (SEQ ID N0O:359), DOM16-

62 (SEQ ID NO:360), DOM16-63 (SEQ ID NO:361), DOM16-64 (SEQ ID



NO 367), DOML6-70 (SEQ I D NO 368), DOML6-71 (SEQ ID
NO 369), DOML6- 72 (SEQ I D NO 370), DOML6-73 (SEQ ID

WOD03/B40392 DOMLG- 74 (SEQ I D 5 NO 372), DOMLG- 75PCBEGI0D000049
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NO: 373), DOML6- 76 (SEQ I D NO 374), DOML6- 77 (SEQ I D
NO: 375), DOML6- 78 (SEQ | D NG BF76), DOML6-79 (SEQ I D
NO 377), DOML6-80 (SEQ I D NO 378), DOML6-81 (SEQ I D
NO 379), DOML6- 82 «(SEQ I D NO 380), DOML6-83 (SEQ I D
NOIGS6Y), DDA 6-68 {SEGHD NO:3 6RIDTEBLN) 6-BVES- BENOSER) | IBOM16-

NGA9ER TEESbPORIE (R BE6P e s & b At

\NG28) CRRAGBISEOTR N0 BB oPAP (PERY Tovac
NAISER, ID3HN3509 6 QBE G- T30S ERGIBN D) 3 7 NAMDEA 15774 mQ D

N6d92, %7?8#@%%86%%@96%@ DY IE@MM

157NOE D03
| D7NO gg?m%eé%g(ﬁ@% No%?) DOML 6- 61%’%5(5 ( SEQ
| @T@@HDIgOMmsSEQGD hg@é@S) el ﬁ@z)(SEQCHmTSOﬁYP) (E;EMM

| B2 NREGoR Nogf QeSS S PoR G SR 1Zes

| DIGN@S%DD)OMM@SEQZD(}SE@SBPD@/H@&V (S @133343Q30M16
Sggsl D NGO 42}18) DOMLG- 114 %28
ER IDNEP: 5§L)D0Mcb@118§ (BE I&@aaﬁm@p 15} 90 (SEQ B>

S IR Bon B (300

NO44$BY), Immogwcawse@ (SBQNID ¥07)91 ), BI0NVE-63%6 G4

(gﬁblygﬁdf@l\ﬁkwg%&%ﬁ% %359@%@%}%%@ 63912’139 I%Mm-

NO. 423)|7 DC](\)/E.3§g éj 101 1%%%%138@%%{1923%%) o 651%@(5@8 D

( SER39YpDQ 1592 (W@ N Y3293 DCBELP-1 08 (KBQ@ 2BINO:399),

B@%?%&%ﬁ%%&“&% SRS B% A% L TR0

( SEEDIID NO443) DONIDK 67 ISEGQAB NSEQ3 ), DR éabB SE@WS

354 Debiie 4B SR PR o S b e

(B R ROID S e (TR0, WD biERoo

NCPBQAP, NO@02) DNE6392 (FEP/IBBR0 G OY) DEIMI6-11 5 ZSEQ ID

R i PR R R PR T K% B0

( st B 1ND(SHG)ID NROMILG), BBMPE-119 (SEQ ID NO:415), DOM16-39-6
(SEQ ID NO:416), DOM16-39-8 (SEQ ID NO:417), DOM16-39-34 (SEQ ID
NO:418), DOM16-39-48 (SEQ ID NO:419), DOM16-39-87 (SEQ ID NO:420),
DOM16-39-90 (SEQ ID NO:421), DOM16-39-96 (SEQ ID NO:422), DOM16-39-
100 (SEQ ID N0:423), DOM16-39-101 (SEQ ID NO:424), DOM16-39-102 (SEQ
ID NO:425), DOM16-39-103 (SEQ ID NO:426), DOM16-39-104 (SEQ ID
NO:427), DOM16-39-105 (SEQ ID NO:428), DOM16-39-106 (SEQ ID NO:429),
DOM16-39-107 (SEQ ID NO:430), DOM16-39-108 (SEQ ID NO:431), DOM16-
39-109 (SEQ ID N0:432), DOM16-39-110 (SEQ ID N0:433), DOM16-39-111
(SEQ ID NO:434), DOM16-39-112 (SEQ ID NO:435), DOM16-39-113 (SEQ ID
NO:436), DOM16-39-114 (SEQ ID NO:437), DOM16-39-115 (SEQ ID NO:438),



(SEQ | D NO 443), DOML6- 39- 203 (SEQ | D NO 444),
DOML6- 39- 204 (SEQ I D NO 445), DOM 6-39- 205 (SEQ I D

WONRN0Z48)392 DOMLG- 39- 206 (SEQ I D NGO 447), 5 DOMIBEBGB2®7/000049
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(SEQ | D NO 448), DOML6- 39- 209 (SEQ | D NO 449),

DOML6-52 (SEQ | D NO 450), NB2-(SEQ I D NO 451), NB2
(SEQ I D NO 452), NB3 (SEQ ID NO 453), NB4 (SEQ ID
NO 454), NB5 (SEQ I D NO 455), NB6 (SEQ | D NO 456),

%@%?@J&Ig SEE@ ?'DD)NO HBS), DEEDL 6-BO-NO7 ;{_53()% IDN% 4&%}5?@1‘2[16-
D180 T D U e DOV 33 301 SHET 10 NGRS, BN 62

ﬁ@@@e@wﬁéﬁ‘%% SR 7?115%8(?%5%)598%&%6 4850480 1D
NEOS44SSE00M] 6- M2 A GEQ NBND: B0 B 20§ (SBBZD NGEA),

RNl ridanr SRR Ko harh e Srb 208k saRibaTO ARl g2

gsﬁ@?@ No: qs(q)nyqu(sﬁgiB RO NPRI @@Dm @92)8N[BZ% (SEQID
uence that has at ast about A) am no acid
sE@J@iﬁOEI\IBééﬁEQtIP N34}, MBSaGﬁEQ)IQNCM%%qNBﬁ ¢BEQfIDINO:456),

B T TS S R
@ II@N@43@)7NB@@’EQ IEINO%Q) INB NQIS3ZBID ND@@.@ NBl3 (SEQ

I D NO 329) SEC{IDNOSSO
BEO: @632)@1\1@@4&%&9 ID@@M’@“E RISHOEQY M%E@@

S48 NG IR Bl T: W‘EEEQPB%NS@%@ BTGP

r‘%{%

(
§
( SEQMSQ), NB233J1Q IDOMS76) NESEQSER INONSSS)1), apME22 (BEQ ID
(SEQ | D NO 339), DOML6-32 (SEQ | D NO 340), DOML6- 33
(B&F1D NO 341), DOML6-35 (SEQ | D NO 342), DOWL6- 37
(SEQ 1 B, aﬁﬂﬁé thd QY o%ﬁ)b%ﬁn (n%gQ \JaQall}i@d%f}Am widOWk@in39
(SEQ I D NO DOML6- 40 ( SEQ 46), DOVL6- 41
( SEQfidyNGx B@FR capCVhBri gEpan( BE@ IaDdN@;p&ngg thagigwesleagbout

| D NO 6:44 1D I\IO 5
( BE8 A it s jen TRy st BB g SboncB e stected
( 968 P p%%aélstlm\fﬂ[ﬁ@ms 1738RQ IID NC: %‘})DOM@KB— (tS%Q ID
(SEQ | D NO. 355 D 30
( SEP1D. N@MB@%‘Q <m@1%3§§58qw¢@§%%§2 IDM@) @leﬁ-
(
(

ZEGHODR5R) DR 43RBT R Bl s B,

SEB3D, NOMB@)M (TEYIB NAD32D0 DIANE0692 (SEQ ID NO:333), DOM16-
PRI o P RS
( RsB58, NoM 6529 (FEYEOE-NE-36 PEOAND1 00 3680 IDXAYEES), DOM16-
31 (SEQ ID NO:339), DOM16-32 (SEQ ID NO:340), DOM16-33 (SEQ ID
NO:341), DOM16-35 (SEQ ID NO:342), DOM16-37 (SEQ ID NO:343), DOM16-
38 (SEQ ID NO:344), DOM16-39 (SEQ ID NO:345), DOM16-40 (SEQ ID
NO:346), DOM16-41 (SEQ ID NO:347), DOM16-42 (SEQ ID NO:348), DOM16-
43 (SEQ ID NO:349), DOM16-44 (SEQ ID NO:350), DOM16-45 (SEQ ID
NO:351), DOM16-46 (SEQ ID NO:352), DOM16-47 (SEQ ID NO:353), DOM16-
48 (SEQ ID NO:354), DOM16-49 (SEQ ID NO:355), DOM16-50 (SEQ ID
NO:356), DOM16-59 (SEQ ID NO:357), DOM16-60 (SEQ ID NO:358), DOM16-
61 (SEQ ID NO:359), DOM16-62 (SEQ ID NO:360), DOM16-63 (SEQ ID
NO:361), DOM16-64 (SEQ ID NO:362), DOM16-65 (SEQ ID NO:363), DOM16-



71 (SEQ I D NO 369), DOML6-72 (SEQ I D NO 370), DOML6-73
(SEQ ID NGO 371), DOML6-74 (SEQ I D NO 372), DOML6- 75

W@ SEQIS$MBYNO, 373), DOML6 5 76 (SEQ | D NO 374), BCMEB2007/000049
(SEQ I D NO 375), DOML6-78 (SEQ ID NO 376), DOML6- 79
(SEQ I D NO 377), DOML6-80 (SEQ tD NO 378), DOML6- 81
(SEQ I D NO 379), DOML6-82 (SEQ | D NO 380), DC]\/I16 83
(SEQ ID NO 381), DOML6-84 (SEQ I D NO 382

SBEQSEQ INONGsRY.), DOMIG-6 (B 3030 BEM16- @%ﬁﬁ@ﬁ%

33%83‘9& 5 GRAE EB4R0R I ISE PRe S0

ED M@S.%g) DOMLIG- ID NO): M)SBO)MMQE’MJEH%@B)
SEQ I D I\I0397) DOVLL6- | D NO 392
SEQ37D), RYHI6) 4(@5@@1@N@837 MIONG B394 1D BGA 6)d90M16-

5 ( EISFR RENEE. B ﬁ%@%@%ﬁ%@@ (EReQuot
D@N@@%})SJ(QHE@DQSEQ BORD;3 DINIEMIGA ) (SEQ IIDNKCS ZR)pOM16-
DAGTEDD NERTDONG | SERERIE 168, DA 08 RaGda)
mgsﬂ%é@ggﬁgsﬁg ﬂﬁgb 38%%@@[1%1& %ﬁb gd\@ﬁ%me-

DOMLGEQLE NSEW)DDN@M@@&) (SHODND &1Q: 1&5)( BEDI1 B32(SEQ 5
10 %élaﬁ@ DO P QRO IR0 Salra i 1D &P
%]S%X{IWD%%@OMﬁﬁQ mmxgomwi@@s QSE@EIQ

6-39-8 (S & D NO 41 ?\@
(SEQ 39D), I\IEEM%)% (lS@QLBDB@ e =1y ilGY EQ_@;NO 393) DOM16-

o SSEY 18, e 57 g a3, POt Bpa g
e o o
15 NP0 10 TSRS TIIHNA:39) BEH IO D@/iﬂ%ﬁﬁ? KRl BoMs 105
e RN TOGRGR R (i NG5 9 RGOSR B

NON@B4)3,), 1])201\/111@3—%(3(&@ [(BHQ: 4@)@&3125)109[1&13@@@01%)

%@%?ﬁqﬁ%ﬁh%%“%ﬁﬁ%ﬁ%wﬁééw 1z -

ARG B (504D o o) g

20 DOMOB4 189 D@Ml\g-j MES@@ZWW@B@%W%@@&@ NOg412),
S B 5 S ROA B0 BRI poo 11
NOSESID NoWLS), BDM08-30-SHOEQIDNRO4414), DOM16-39-8 (SEQ ID
NO:417), DOM16-39-34 (SEQ ID N0:418), DOM16-39-48 (SEQ ID NO:419),
DOM16-39-87 (SEQ ID NO:420), DOM16-39-90 (SEQ ID NO:421), DOM16-39-
25 96 (SEQ ID NO:422), DOM16-39-100 (SEQ ID NO:423), DOM16-39-101 (SEQ ID
NO:424), DOM16-39-102 (SEQ ID NO:425), DOM16-39-103 (SEQ ID NO:426),
DOM16-39-104 (SEQ ID NO:427), DOM16-39-105 (SEQ ID NO:428), DOM16-
39-106 (SEQ ID N0:429), DOM16-39-107 (SEQ ID NO:430), DOM16-39-108
(SEQ ID NO:431), DOM16-39-109 (SEQ ID NO:432), DOM16-39-110 (SEQ ID
30  NO:433), DOM16-39-111 (SEQ ID NO:434), DOM16-39-112 (SEQ ID NO:435),
DOM16-39-113 (SEQ ID NO:436), DOM16-39-114 (SEQ ID NO:437), DOM16-
39-115 (SEQ ID NO:438), DOM16-39-116 (SEQ ID NO:439), DOM16-39-117




DOML6- 39- 204 (SEQ | D NO. 445), DOMLG-39-205 (SEQ I D
NO 446), DOML6- 39-206 (SEQ | D NO 447), DOML6- 39- 207

W@ 3BQ08MDINC 448), DOML6- 39-209 5 (SEQ | D NO 44B0T/GB2007/000049
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DOML6- 52 (SEQ | D NO 450), NBI (SEQ I D NO 451), NB2
(SEQ I D NO 452), NB3 (SEQ I DINO 453), NB4 (SEQ ID
NO 454), NB5 (SEQ ID NO 455), NB6 (SEQ I D NO 456),
NB7 (SEQ I D NO 457), NBS (SEQ I D NO 458), NB9 (SEQ ID

@NoNaoimwﬁ%Z@oaggfgpmslémzﬁn loe%ge -E9-RM 48K ID
(SR N 639 2 RES BB, @QRMI@QQ;ZO%@F&N%E@ )

N S e P R O s TR S0 R (o

| - 206SETLID N NEDOMISED-20Y (SBEQ T2 NO:#48)s DM 16-39-200

VEGR B flﬂé&k‘6§??3&@2},%ﬁf§£§é@%ﬁiiét5& FL84s1), ne2

g@@gﬂ ”NEB E@E@ IEENM*SB)? NI&ED 1 No: J,§4)bNB@I(BEQ D
ectficit y

and at [éast one i mmuno

SN O S5) N0 550 1D SR, NATHSEO IR NG4S0 P 50 LPRY0:458),

SRR A0 APUBECIRN b SR 1B Gaop, o2

b% h 19 N4dBRB 1M $ 10 D NeoUs3 YRS 44Bai ID Nmucm)otyBls (SEQ
Ab) “sel ectéd fromthe group consistin

B0 HOTBO6 BRI 00 17 SR DU AT A B N

'qux%@%?ﬂ%i)@%sﬁé@% SRR R

| ROND 13061 NFARISEQA D (NSEQ)D NO 107), TARI 5- 14 ( SEQ

NO 110§ %OSM@R' R AR BT ARFLTE (SR TErd To
kgG% iilz%d c-gﬁﬁhg’eféa? g&%@@ it oﬂnll%) sind1BRhAaA0 dbRER With

(SEQ 1D I "15), 25 TARI5-5 (SEQ
| BinkiRg shahficityTRARVEGY {iSF@l¢at mmmmpglomm single(BEEPIED

NP ith Gating S TREe) FOFReBBtET AR BosAo Nt s
NChdA29 do ﬁBkXéﬁlaﬁn(ﬁ elcf-ﬁoNQf&lZ@EGF c$ﬂn'§bﬁ:s&7r‘t(1ﬁﬁ@ thJEGF
NO 124), TARI 5-29 I D NO 125), TARI 5-30 (SEQ

N@ithze)antiTWEEE demgmm (A eslected fromyihe @%P%&Slité’@@f

7 RO AR R B e
NR:300), TARRS3-(EERODH WEED3),[T ARL imXSEQAR]BOaDQD@P(lSE@ 1
s e s hd B S R b %
WT@@%&}?@%&@O%E%LH g?@@i}%gﬁﬂéh% 35@(15316 (SEQ ID
( SED11[0), RAR1S9Y, (SEQRIBENG: B3, T8kG- ﬂb(SEQ ID NO 112) TARIS 19
(SEQ ID NO:113), TAR15-20 (SEQ ID NO:114), TAR 15-22 (SEQ ID NO:115),
TAR15-5 (SEQ ID NO:116), TAR15-6 (SEQ ID NO:117), TAR15-7 (SEQ ID
NO:118), TAR15-8 (SEQ ID NO:119), TAR15-23 (SEQ ID NO:120), TAR15-24
(SEQ ID NO:121), TAR15-25 (SEQ ID NO:122), TAR15-26 (SEQ ID NO:123),
TAR15-27 (SEQ ID NO:124), TAR15-29 (SEQ ID NO:125), TAR15-30 (SEQ ID
NO:126), TAR15-6-500 (SEQ ID N0:127), TAR15-6-501 (SEQ ID NO:128),
TAR15-6-502 (SEQ ID N0:129), TAR15-6-503 (SEQ ID N0:130), TAR15-6-504
(SEQ ID NO:131), TAR15-6-505 (SEQ ID NO:132), TAR15-6-506 (SEQ ID

NO:133), TAR15-6-507 (SEQ ID NO:134), TAR15-6-508 (SEQ ID NO:1 35),



NO 140), TARL5-8-503 (SEQ I D NO 141), TARI5-8-505 (SEQ
ID NO 142), TARL5-8-506 (SEQ | D NO 143), TARL5- 8- 507

W@ 38Q08MDINC 144), TARL5-8-508 5 (SEQ | D NO: 145pCT/GB2007/000049
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TARL5- 8-509 (SEQ | D NO 146), TARL5-8-510 (SEQ I D
NO 147), TARL5-8-511 (SEQ | D NO 148), TARL5- 26- 500
(SEQ I D NO 149), TARL5-26-501 (SEQ | D NO 150),
TARL5- 26-502 (SEQ I D NO 151), TARL5-26- 503 (SEQ ID

NBATSL)-6-STARIEQ 2B-1604 36 SEAR 13- fNﬁ)l(IESBQ T ARS: 53 BETARE 5-8-500
(R B0 0 Ahen 1R8] (S5 18185700 80050801 s
NglE%ﬁiZb) "I%Miégs 363 %%Q%ﬁ%@sm)'{‘gégﬁﬁ)g @%ﬁ% PN,
Tmmszsfsegzsmmw@mwrmm S THREEED SR SEOARDS-5.508
| SR N AR SO R B NG IPb B g 10 (SEQ D
TARL34 26 TARY3- f{ SEQSHE HONES)s), MR&%%%O@@AQE%Q%%

NO 167)°, TAR15-26-519 (SEQ I D15 NG 168 ‘
( SAR 1PN 635 QIﬁA@ﬁ@aT&BlS@SEs@m(&E@@DJNO)LSD TAR15-26-

Lé%?éiﬁiéqﬁg@%é@ SEHE R0 Rk e P G54 sEQ
( BERL 5D, NARY B4A)6-506ABESy BONG265 50, SEAR | 226907 %&Z@QéID NO:156),
TARI 5 26 527@@5% D NO 176 ARL5- 26- 522@)
NEpBSSE 1§>2|Q<§097(8‘)3Q IPARDSEL 53 15'331@15 26-
e éﬁ@g NI ?é@%%ll%&%%%%ﬁi@%@e@%51;%9’%2 (SEQID
NNQ.&Q)) TABRE 62637 SBQISEQOL IB2NT ARBI-26 BA\R@@@@DFI@@ 163),
2000 10E) a1 552 LB B iy s 6
(N@l’l@gEQ THARIG 66 TARY 598 ¢ BF E%? iR Iy&ﬁ%@&%%%‘i@ (SEQ ID

SEQ ID NO 189), TARI 5-26- 541
TARX:56D6THRA S(ZSEizol (BEQAGDIND) 169257 ARFEL36-281 B0 (ISE@1100),

B T ISR RS RG, 0 2c

TARL BB 15 N0 BEQT A@lsfi@—mDEﬁoﬁfg@*?ﬁl 15_11%%(5 §g§5%§68EQ ID

7 TARL5- 26- 549 ( SE
ST RORIESS- AP ARINOIG AR Hes-525 (B BAONO A,

S R ePM T ALIBLR AR SO 2

t 63 E@E% \Iﬂ:")ﬂ\ro a&O)aﬂTARlEGEFEﬂqSEHﬂrJIZaNO tm%;\z/rﬂzé@iﬂ;)m g?é% (?EDQ ID
MDA PR bk Prasite (G B pse
NEARA 8)26-PXMEERD N@%@W 53-%@)537 %QB%%%??%AMS 26-

PCT/ GB2007/ 000049 21 (SE
DERL G 1IP BEEND1 8D, ROR3 3P Sm&mosa@) ITAR NCR2G34) (SEQ ID

@%@%ﬁﬁ@%&'\%ﬁé% NOWE Tk AT AP B 0101,

TAR15-26-543 (SEQ ID NO:192), TAR15-26-544 (SEQ ID NO:193), TAR15-26-
545 (SEQ ID NO:194), TAR15-26-546 (SEQ ID NO:195), TAR15-26-547 (SEQ ID
NO:196), TAR15-26-548 (SEQ ID NO:197), TAR15-26-549 (SEQ ID NO:198),
TAR15-26-550 (SEQ ID NO:539), and TAR15-26-551 (SEQ ID NO:540); and
wherein an immunoglobulin single variable domain with binding specificity for
EGFR competes for binding to EGFR with an anti-EGFR domain antibody (dAb)
selected from the group consisting of DOM16-17 (SEQ ID NO:325), DOM16-18
(SEQ ID NO:326), DOM16-19 (SEQ ID N0:327), DOM16-20 (SEQ ID NO:328),



26 (SEQ I D NO 334), DOML6-27 (SEQ | D NO: 335), DOML6- 28
(SEQ ID NO 336), DOML6-29 (SEQ | D NO 337), DOML6- 30
W@ SEQI$BINO. 338), DOML6 5 31 (SEQ | D NO: 339), BCMEB2®2/000049
(SEQ | D NO: 340), DOML6-33 (SEQ ID NO 341), DOML6-35
(SEQ | D NO: 342), DOML6-37 (SEQGD NO 343), DOML6- 38
(SEQ | D NO 344), DOML6-39 (SEQ | D NO 345), DOWL6- 40
(SEQ | D NO 346), DOML6- 41 | D NO 347), DOML6- 42
( SQO?Mrbde (858) ID BOxs), Q@Vélélzﬁg (SBAND N@%O)mmslmzs (SEQ ID

( 2 PR BN Q@@Dﬁ()%é%%@@%zﬁééé’@&ﬁ%i?‘ 16

( SPQ (SEQND. 1864334), miwﬁﬁém (SB@QD PONG 53 %@Ml%
58) ﬁ%»@%@i? ,59 EHRED NG 3%@& QlegggQ Im@gsspom
SE SEn PENB 0P 52 CEESH o adasribthys
( SEY:B NG 1G-3 5 [KRQEDATO FEEQDIAMNS33GSEQ Immeﬁ DOM]16-
( SESGERAE SR, soRk 551 ESaB ¥E- 8 Jeah 1 ccid e

(SRR TR M0y A o

( SE@(SBQNDM@WP) [XAYVE 6717 (SBQQD PONG03 13PM 1B (SETBID

107 SO PENACTS 46 Lenimal N 5P u BTNl ey 5580 RIS s OMIG-
(SE@($E)HD13@QS)S4) DDAG68S ( S@gQ &= I\%@%@@MM@\(@S (grb

(SE IDN0382 DOML6- 85
B EINBORB-59 BRI ADRH P SEDIBINGAEE) IDANRSSEH DOMIG-

E%@%Q@‘%%%% SR o2 b BB Ak Ry
( SEQ:B&1 )NOOBAD)-64 [XBQ 6D NO:G SERDIAM 1 NG5 3ORY IDDAYIBE3 RHOM16-
1 SERABNE 5 BRAE% (SB Bss i i
A e R R AR AR SRR N Bl

( sEQ($EQ ﬂDM@@ﬁ% OB 6- ]YGSSBQ IPSEQ:37D), ﬂmmmm (SEQ ID

po e 106PPRESHNG: S 03 EEMbRI b7 CBRs N@as P

DOvE. ID(NBEQ7H ) DX 6. BOYIbGY
DC]\/IlgS%QiZ \(/\D (2@(7)0%)/ 08039£257)7ISCT/ GBZO%$3I]70(50049 @7@?8 271))

20| pN@? H0sP OMiavI S (SEQ P B 7H, ROMbE PO (3B 1\1(1457@5@1\/116-
'( Dg A MRt 1?%9 Sdn6 62O ISR DoMPES d£6 1D
NO:381), DoN .84 (SEQ ID NO:382), DOM16-85 (SEQ ID NO:383), DOMI6-
87 (SEQ ID NO:384), DOM16-88 (SEQ ID NO:385), DOM16-89 (SEQ ID
NO:386), DOM16-90 (SEQ ID NO:387), DOM16-91 (SEQ ID NO:388), DOM16-
25 92 (SEQ ID NO:389), DOM16-94 (SEQ ID NO:390), DOM16-95 (SEQ ID
N0:391), DOM16-96 (SEQ ID N0:392), DOM16-97 (SEQ ID NO:393), DOM16-
98 (SEQ ID NO:394), DOM16-99 (SEQ ID NO:395), DOM16-100 (SEQ ID
. NO:396), DOM16-101 (SEQ ID NO:397), DOM16-102 (SEQ ID NO:398),
DOM16-103 (SEQ ID NO:399), DOM16-104 (SEQ ID NO:400), DOM16-105
30 (SEQ ID NO:401), DOM16-106 (SEQ ID NO:402), DOM16-107 (SEQ ID
N0:403), DOM16-108 (SEQ ID NO:404), DOM16-109 (SEQ ID NO:405),

DOM16-110 (SEQ ID NO:406), DOM16-111 (SEQ ID NO:407), DOM16-112




DOML6- 117 (SEQ | D NO 413), DOML6-118 (SEQ | D NO 414),
DOML6- 119 (SEQ | D NO 415), DOML6-39-6 (SEQ ID

WON04/28)392 DOML6-39-8 (SEQ I D 5 NGO 417), DOML6G-BOF/882007/000049
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(SEQ I D NO 418), DOML6-39-48 (SEQ | D NO 419),

DOML6- 39- 87 (SEQ | D NO 420) , 1{POML6- 39- 90 ( SEQ | D
NO 421), DOML6-39- 96 (SEQ | D NO 422), DOML6- 39- 100
(SEQ I D NO 423), DOML6-39-101 (SEQ ID NO 424),

DORBIB SIOLAR) (ISEN1 1651 NQSEZDID NOOMID; BOM 531 (HE80
NGO 426%), DOVILG6- 39- 104 (S%g I D NO 427), DOVL6- 39- 105
Secs 10 D581 (BERLID 539 . THOMI 62361 (BERUDIHEN 1)

3 )
e PR RSO B Ao MR N 4 BBy B
30117 (360 | MO 235 Doy '%%I“ﬁl’??% g
NOOEIE), DORAIE D55t (74 A BN S-S0 B R0 BN G RI)
LRGP i 1D K E’f‘%’odi%% SHER (SBOD 1981, DOv1e-39-
NZB REN) 1D DOvES2) 3DOA016-B BEQD (SEQ NONIAR3), DOM6GE 39 ROZSEQ ID

%%@M@EM@%WM%%Q? Haqmao:s),

Q @181\?(@@2 E@MR& B@l@ﬂSE POV 6- @@) MIM16-
(SEQIDNO48 9209

DEv 86 35Q BEY @29\)03@@)6 -3R07 (ém%mwasg MRB39793

NBER I NN hopFelsd 2 artd Wby, et QPR sEQ D
N e D -2 D (DT IDMED),
NBOM10-k0 ] (SHOTIBT A R DL ey 16 (RED IR O3 DO 6-
%ﬂ%ﬁﬂ‘ﬁw g%%%%?%%}? BRI R4 PR B reL 7

NS E@E) NOB1®, DORQ d-59-R0D 459) 1D NB284 ()SEQMD-8D 24T GFEQ 1D

R oM o R BB FTELOIN kb (TP a0:444)

SDOMNI 86-39-204 B @ Iﬁw@unswUdeMdiz@g (gpqufN@zms) mem

VEGF that conprises an am no acid dggence t hat * has

aB920aIEQHINO:447), BAM 16-321287 $3FJ dRNO 14dEh R @M1 (i3 09

SRR BRSO NG R SR MaR D e

( [&31100)] [IDNM@JNB.%TABQHMNOSB@ INBNSEO 2D NTFARLSGNBS5 (SEQ ID

( §E§4453 G# K049 IOV 3067 NB60RSR NCLEDBOTRGB6RID NO:455)

PRI 000 1980 ey LB D.py o

NGEQ 8 NTAZ)SNBG 3 (SEQ IDINGIG63 L NP 14 (BERLE> ND: 464) NB 15 (SEQ
ID NO:465), NB16 (SEQ ID NO:466), NB17 (SEQ ID NO:467), NB18 (SEQ ID
NO:468), NB19 (SEQ ID NO:469), NB20 (SEQ ID NO:470), NB21 (SEQ ID
NO:471), and NB22 (SEQ ID NO:472).

For example, the ligand can comprise an immunoglobulin single
variable domain with binding specificity for VEGF that comprises an amino acid
sequence that has at least about 85% amino acid sequence identity with the amino
acid sequence of a dAb selected from the group consisting of TAR15-1 (SEQ ID
NO:100), TAR15-3 (SEQ ID NO:101), TAR15-4 (SEQ ID NO:102), TAR15-9

(SEQ ID N0:103), TAR15-10 (SEQ ID NO:104), TAR15-11 (SEQ ID NO:105),



W@ 26028838EQ | D NO 115),
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(SEQ ID NO 111), TAR15-18 (SEQ ID NGO 112), TARI5-19
(SEQ ID NO 113), TAR15-20 (SEQ ID NO 114), TAR

TARL5-5 (SEQ | D 5 NGO 18G)/GB2007/000049
TAR15-6 (SEQ I D NG 117), TAR15-7 (SEQ I D NO 118),

TARI5-8 (SEQ ID NO 119), TARL5-23 (SEQ I D NO 120),
TAR15-24 (SEQ ID NGO 121), TAR15-25 (SEQ ID NO 122),
TAR15-26 (SEQ ID NGO 123), TAR15-27 (SEQ ID NO 124),

TARR35-29 (§BEQDI NDONOS Y 2R 1 SFARIBEQGID Q\EEQ)’I)DTNQHQ[@) (SEQID

NP1, TARRSS G0 0P TN IR BB Iy AR 5L Beg15-17

DI A i o

NDAR3 320 (SBRIB- 8050%), TASEQ5120 (BEQIBAYO: TIARIIAK! 5@ g§SEQ ID

R BBl OB B TR P al Nl pari s

5L
073 o o

TM%S%HSEQ(IQB@IIQZNGABL Ph-26 (IS@@.@SD Ga83) §5@1|5E27 (SEQ ID

“ﬁq{@%&ﬁ%ﬁ%ﬁﬁ@ o % L) ertf B S e AgERe

%&smgmwmw TFAR15-685(EJ($EQ(IEQO| QSM@ALRBS 6-502 (SEQ ID
TARL5- 2 500%593 NQ 149) . TARI15- 26- é 8\}
59y, TARES: (85Q 1DEQS 130).NAR B §- 50%@ 1pg¥gy3n),

RS U P A SR sy o

NG HG 5p NTARDSTAB 5875 (EERJ Id NO: 15%) TARARGE (RESEQEID

TR S61 SRbS-65 (P e Tl 206y b o)

NEARG8)3-5(] ﬁﬁN‘é)lﬁsg()SEQ{wsM@z?Eb IDT}Q*Blfzro?GfAﬁiﬁs 503
(SEQID NO 162), TARI5-26-514 (SE

TERS IDNG151 ) SERLF8-3® N@QBINO g "EA3654§1%96((§EQ 1)

5B (R S50 D0 4B AR

TARRG 52650bFFEQ BERC: DIdYOr ARD3-3-50 @F@EQZI@ E2>1147§EQ\RIDS 8-511
NO. 170@ TARL5- 26- 522 171) . TARL5-

QS B NG 0T AR ARBsABESERIT, e b st A5 39-500 (363
B, e o AR R 065 EE OB S T AR 280 s SR DO,
( PEQRISE2ANED4(BEN IDIRRLB326F AR B5-26BQ5 (SBQI‘IDMOH)M) TAR15-26-

L’g&éﬁé B3] o5 B ) e SR wod B35 sBg s

oA RBO2E 2 D NO:159
PCT/ GB o%\l%%g%g 50%&33 %gjm%p Q1D NO 1813()) (SEQI )

TARRS-S7-5E5(SESHD NO: N1 BAR | 526418 (SEQIRENQLED), AR 15-26-
VS o B35 R0 TRRA s 8R4 N8 165 ARLR1 265538 (sEQ ID

NO:164), TAR15-26-516 (SEQ ID NO:165), TAR15-26-517 (SEQ ID NO:166),
TAR15-26-518 (SEQ ID NO:167), TAR15-26-519 (SEQ ID NO:168), TAR15-26-
520 (SEQ ID NO:169), TAR15-26-521 (SEQ ID NO:170), TAR15-26-522 (SEQ
ID NO:171), TAR15-26-523 (SEQ ID NO:172), TAR15-26-524 (SEQ ID NO:173),
TAR15-26-525 (SEQ ID NO:174), TAR15-26-526 (SEQ ID NO:175), TAR15-26-
527 (SEQ ID NO:176), TAR15-26-528 (SEQ ID NO:177), TAR15-26-529 (SEQ
ID NO:178), TAR15-26-530 (SEQ ID NO:179), TAR15-26-531 (SEQ ID NO:180),
TAR15-26-532 (SEQ ID NO:181), TAR15-26-533 (SEQ ID NO:182), TAR15-26-



TARL5- 26- 539 (SEQ | D NO 188), TARL5-26-540 (SEQ I D
NO 189), TARL5-26- 541 (SEQ | D NO 190), TARL5- 26- 542

W@ 3BQO$MING 191), TARLS5-26-543 (SEQ I D 5 NO 1920T/GB2007/000049
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TARL5- 26- 544 (SEQ I D NO 193), TAR15-26-545 (SEQ ID

NO 194), TARIL5-26-546 (SEQ 19D NO 195), TARIL5- 26- 547
(SEQ I D NO 196), TAR15-26- 548 (SEQ I D NG 197),

TARL5- 26-549 (SEQ | D NO 198), TAR15-26-550 (SEQ I D

N34 FSBY, IDANO: 1‘8&%}2@ 26334 81Q D N@1§4p)rAmr5dzﬁtwa (s®Q ID

conprise an |rrTrun08S obulin single variable domain wth

YAl Teeis-26-63 1 (SEQID MG R Oh AARIG-26018 (SER IhNQ: &7,
aﬁAﬁléﬁ&%@gﬁ@ff@tNafﬁﬁf tr Ae@ss6. §J?@t§Eé§sequen§§g @gkcis -26-

sequence e am no a
csqn (SBQETY WO ]fQIin,mTAR]ES 26-64p (B IDNONG1 9T ARDGNIBE54B7(SEQ 1D

DRE3O7h AR 30544 B B 5t Séﬁo‘rﬁa“l%e%? (SEQAR N9,
(Tégg gé ﬁgﬁ %ﬁgﬁ IDM@S)ZAr S}gggl ﬁ9No %&35 -26-
(BEQSED INONG3BY), TARLB26:649 SERN 1D Nm138)4)FAHJ(51\ZJ665502(‘8EQ D
‘§§83I98 20 B Nas P8 coniigen &5 31

(1§ gld’ﬂ@u%%ﬁ?le \Qgélﬂl@'doﬁm(min@ld'%pgﬁﬁh{ y M3 Hat
SEQ I D NO 341 DOML6- 35 ( SE 342 DOMLG- 37

(@E@ﬂs@amanmse)cld poMIGe st 21%@ lpast N@@&ﬁ% anpEnagd seByee

g ég% 345}}30 a%%ﬁ% ngggélbgﬁi%ii % th@%&sc%g@snng of
(125&[1:631 %Eg{lﬁ) NESHEPOMI eg E'E‘%E[?’I“Ng‘?’ﬁ%” DOWIG145SEQ ID
ROG27h RS (SB@&N%%@@%%% (5235 1o MRS 36nue-

‘%ﬁ@%iﬁgs??%@vﬁgsﬂ% CHSTE RGP ERAR 61

(1864 32D INOVEBSD)S, (SBQMDEN 0633 3(),SEQM 16- N SEBD D Nmmze BOM16-

(BESREMAAE5: BN 861N BeRe) BEA 1o el 17

(ﬁé@sh VA8 (S NO33 Ezﬁﬁblvﬁﬁbﬁ D &@@339 GBOM16

(SEQ 1D NO 367) 6-70 (SE DN036;7
(m@ﬂc:aumma@qx DOMWIE3 BEER 1P 31D, ROMTOHS (W@ 73

(§§84,28 REMI5R BN LM ST o NERED: Do

OIDREF5)), DDMIB4T SHSEYNM3AEY, BTRY] 6-BOKEBQ 7D
S0, SRSPRE PCTLCRBR L PR 528 W0 Tk
%@%? P‘g&%@p' BoN 289 1se QY0 831, Bl R4bRBG Jﬂb,
NO:352), DOM16-47 (SEQ ID NO:353), DOM16-48 (SEQ ID NO:354), DOM16-
49 (SEQ ID NO:355), DOM16-50 (SEQ ID NO:356), DOM16-59 (SEQ ID
NO:357), DOM16-60 (SEQ ID NO:358), DOM16-61 (SEQ ID NO:359), DOM16-
62 (SEQ ID NO:360), DOM16-63 (SEQ ID NO:361), DOM16-64 (SEQ ID
NO:362), DOM16-65 (SEQ ID NO:363), DOM16-66 (SEQ ID NO:364), DOM16-
67 (SEQ ID NO:365), DOM16-68 (SEQ ID NO:366), DOM16-69 (SEQ ID
NO:367), DOM16-70 (SEQ ID NO:368), DOM16-71 (SEQ ID NO:369), DOM16-
72 (SEQ ID NO:370), DOM16-73 (SEQ ID NO:371), DOM16-74 (SEQ ID
NO:372), DOM16-75 (SEQ ID NO:373), DOM16-76 (SEQ ID NO:374), DOM16-
77 (SEQ ID NO:375), DOM16-78 (SEQ ID NO:376), DOM16-79 (SEQ ID



NO: 382), DOML6- 85 (SEQ | D NO 383), DOML6-87 (SEQ I D
NO 384), DOML6- 88 (SEQ I D NO 385), DOML6-89 (SEQ I D

WOEN0388)392 DOML6- 90 (SEQ I D 5 NO 387), DOML6- 91P(BE®2002000049
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NO: 388), DOML6-92 (SEQ I D NO 389), DOML6- 94 (SEQ I D
NO: 390), DOM 6-95 (SEQ | D Ne2@91), DOML6-96 (SEQ I D

NO 392), DOML6-97 (SEQ I D NO 393), DOML6-98 (SEQ I D

NO 394), DOML6- 99 (SEQ I D NO 395), DOML6-100 (SEQ I D
I\m)aﬁiﬁ D@(ZNEE%OJ(GEQ(EEQOI T78) NEDBAB)81 (SO E> NE23{SEQOMI 6-

NS AR iR D Ak DB 1 PED,

'%O“ﬁaf‘%%v@%ﬁg%ﬁ?ﬁ%& ORI o Pee:

| €3 (SBGHIBNO: 3w\mwms?mml\msa®)mowe(ﬂ@1 SEQ

| BONE7A 309 MIBQ G 1D P sE T TS, BT -

b e il Sl ow

(quzm?lsgﬁg% Q(chgg %%%&g?% g’; g?;»9%; DOMI6-

@Eﬁ@’ 1 X T (SEQ ID

(SR 0 o @%ﬂmémmm ”

mg&oz&@m s%% g%@é ﬁ@@@l}é@«%@? %}@g’m
Tﬁ@gg& 8

(’%%i%l@ 9BG5®O/YV1|1 6Z gEgSIEIQOgn\I@@OS) 11%3%4@13@ (HBQ (EE@ #0%),

et kerosaiD Neri. Sonni T RS Bttt

@@@é@%%ﬂ)&%h@ 1IN @é’ém I\Mg;}%m&l@@@ inp)

39-114 EQID NO. 4 DOML6- 39- 115
( SERH ), DNOMBB) 16 (SEQ/EIBI\@MLZDED@@@CQ iltS’ B QEINO:413),

NaOM1eT1HRe a1 Prtdt o S8 PG sf By Bra0-6

(D%g llg é\ﬁi%ié)? 28301@%432 omNgZ%%% N8EQ 1)DDN®I KA 49-34 (SEQ ID
RILESHENE SRR M s LR T i
(SRABSY AR PRSI DAL S8 [BOR M, poricas
( SBEQ(SIE NONIG223), BERVI( GBS 110D (S(mz{nmmsmgzomm 39 102 (SEQ
IR bRy Fheat o R
“%(gﬁlé) DURE1 6-55205 R NG HRFD:428BDH @FER oD AYQPSEBPID NO:429),
DOM16-39-107 (SEQ ID NO:430), DOM16-39-108 (SEQ ID NO:431), DOM16-
39-109 (SEQ ID N0:432), DOM16-39-110 (SEQ ID NO:433), DOM16-39-111
(SEQ ID NO:434), DOM16-39-112 (SEQ ID NO:435), DOM16-39-113 (SEQ ID
NO:436), DOM16-39-114 (SEQ ID NO:437), DOM16-39-115 (SEQ ID NO:438),
DOM16-39-116 (SEQ ID NO:439), DOM16-39-117 (SEQ ID NO:440), DOM16-
39-200 (SEQ ID NO:441), DOM16-39-201 (SEQ ID NO:442), DOM16-39-202
(SEQ ID NO:443), DOM16-39-203 (SEQ ID NO:444), DOM16-39-204 (SEQ ID
NO:445), DOM16-39-205 (SEQ ID NO:446), DOM16-39-206 (SEQ ID NO:447),
DOM16-39-207 (SEQ ID NO:448), DOM16-39-209 (SEQ ID NO:449), DOM16-52
(SEQ ID NO:450), NB1 (SEQ ID NO:451), NB2 (SEQ ID NO:452), NB3 (SEQ ID



(SEQ I D NO 460), N131 1 (SEQ ID NO 461), N1312 (SEQ I D

NO 462), NB 13 (SEQ 1D NO 463), NB14 (SEQ | D NO 464),
WOBH5/0$BEQ | D NO 465), NB16 (SEQ I D 5 NO 466) , PEWBEB2007/000049

(SEQ I D NGO 467), NB18 (SEQ ID NG 468), NB19 (SEQ ID

NO 469), NB20 (SEQ | D NO 470);2INB21 (SEQ I D NO 471),

and NB22 (SEQ ID NGO 472). In sone enbodi nents, the

and has b|nd|n ecificity for VEG- and for EGFR
3\1 ﬁb%l& 40N B iR 481 NB Y6 5 1 NBMEFES) ID NO:456),

ﬁ%cgg?rwgﬁ‘éﬁ)t Nk IS RONE 06-8RF S (rd iy Mo X5 wm10
do“&f}@ P hoioopaEY (Smilf Nfbf%)ﬁlgﬁfﬁfﬁﬁlﬁ“@ﬁ@ SB13 (5EQ
spaI NP8y Ne SRR S S L7 (O A6 N6 (SEQ ID
Sth QN%??)JSN?&ZS. E0.18008, A7y B BOPEEHARGIRPEREY (SEQTD

TARIB:489); SIEQOI(SEQADIO)470T,ARE- GESENEA 1S, Ma NB2) (SEQ ID
? (SEQ ID NO 103), TAR15-10 (SEQ I D NO 104),
4{9)- (SEQ ID NO 105), TARL5-12 (SEQ | D NO 106),

TARIL5- 1 7
e .

TAIEﬁH:R.L nd SEQrisey Ndeast d)e inThmRicEidb8lig SiEgld \Eanlalﬁlelibﬁ)am with

BRPETper SRy i Wl 139 o 16 i rgmi ety Vaisbe

1 1 @l))mamﬁ biadingksRkdifcityFor EGHR, wiRfi®ar iR 41 ésa)uhn single
NO 118), TAR15-8 (SEQ ID NO 119 TAR15- 23

Novalléfd? domaptgtiphindingspypaiiivitdon YEGF mmsasigr 1@1@@@; tOVEGF

o g oA OF S B R A tectnd BPEPUE brdgd g tine of
NOTII6)S-1 T35 5D (N-(StG)OO)( $EQ15E3 (SBQAAYNO: II'(AF)!,l"BAR-l 501SERED
157 AR BD BARIBECED RONEIB. PR 515 (860 DRt TAR1S-11
DR 205805 (560D MM ARSI G 0B (55

( SEARID- msmm NOrpR)sTAR 69 5(SEQ IDmmwm)ARls 16 (SEQ ID

NoN30” HAR g SR IERR  n R D57 (o043, ey 10

| D(SEQNONEQ) 3), TARS-8y $I%) ((PRO:| ngAR%)zz %SEQ[ ID NO:115),
TAR15 8- 505 SE | D NO 142 TARI 5- 8- 506

20 NOTPB) B G50 70) 756(131|5t§ (NBQUANO: TriAgy EJS{%SEQ ID

TARE B slo*?? ST T osos Do b1 524

- 2PSBQIDNG) 21T ARFESRBHEEQ BENC: 2AYOrARS3-26 (SEQ ID NO:123),
NOL S AR TS B BT 0 S BaB O AR S AiE 346 (sEQ
NO:126), TAR15-6-500 (SEQ ID NO:127), TAR15-6-501 (SEQ ID NO:128),

25  TARI15-6-502 (SEQ ID NO:129), TAR15-6-503 (SEQ ID NO:130), TAR15-6-504
(SEQ ID NO:131), TAR15-6-505 (SEQ ID NO:132), TAR15-6-506 (SEQ ID
NO:133), TAR15-6-507 (SEQ ID NO:134), TAR15-6-508 (SEQ ID NO:135),
TAR15-6-509 (SEQ ID NO:136), TAR15-6-510 (SEQ ID NO:137), TAR15-8-500
(SEQ ID NO:138), TAR15-8-501 (SEQ ID NO:139), TAR15-8-502 (SEQ ID

30 NO:140), TAR15-8-503 (SEQ ID NO:141), TAR15-8-505 (SEQ ID NO:142),
TAR15-8-506 (SEQ ID NO:143), TAR15-8-507 (SEQ ID NO:144), TAR15-8-508
(SEQ ID NO:145), TAR15-8-509 (SEQ ID NO:146), TAR15-8-510 (SEQ ID

=




503 (SEQ I D NO 152), TARI5-26-504 (SEQ | D NO 153),
TARI 5- 26- 505 (SEQ I D NO 154), TARI 5-26-506 (SEQ | D

WON01580392 TARI 5- 26- 507 (SEQ | D NO: 156), 5 TARI BCREB2®3/000049
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(SEQ I D NO 157), TARI5-26-509 (SEQ | D NO 158),

TARI 5-26- 510 (SEQ I D NO 159) 22 TARI 5- 26- 511 (SEQ | D
NO 160), TARL5-26-512 (SEQ ID NO 161), TARI5-26-513
(SEQ I D NO 162), TARI5-26-514 (SEQ | D NO 163),

TARD 3425 T20%1 3-SEQ [SHQD D6A) 48)] AR5 28 5005 SEEED NO: 149)

%F@@?@%&Qﬁé@éﬁ %8&1%(%26}%6@%%10?3@33 RAR15-26-

T%S‘Bla 38@@ 1@2@0(1555%,@{1\@&@84 sﬁ%@b%@?s?ﬁiﬁﬁﬁ% @;B(SEQ ID

TARL5 522 (SE
1|5Er>), B RIB236-5TARER HBN(BIZIS)( BERIFD6MO7AZBY, ID NO:156),

@%@#96%%@5@3@% VoA s IR FEGIIN B Br 1 26

3HQ (K I .
TARL: 36,590 (SED | B NG 176) C AR a0 b A1 (4l (EQD

NO'Qd6Y), Tﬁm552626135@§ BEYQ:SNGTABL 26454FU(SEQ6HES® 163),

TARSL5p0 %&@%@&W@f%ﬁ% SSRGS BB s, Tawis2s:

NG1ZESEQ IDARDS-68% 1931 - HE=Q)1 CSE@ID 1\&@)1 KI&T@&RRSS% =51938EQ ID
(SEQ 1 D NO.187), TARI 5- 26- 539 () %
TARPH 63 Tovfl 5283 (SEQuEY 16y 69 ﬂ&ﬁeRéSQé =34 1SEQHED NO:170),

8o B TR 00 S
TAREESRQ-IDSNS: [7SEPARI NIB- 525 SEQ ARNGD:264)54A R( SBR-978 (SEQ ID
S0, SR SR Do i 5 ¥

rin s L5 g S ad oS den e o

wiSBHh ( PyOg8ek AR %6 32 (EFD NO ¢dpEARS 526533 (SEQ ID

SR dRR e e M R R PR T hdPago 159,

s 13- 26-63/6 (SHQ VEGO: G&@) Q‘M(QISLZBGSWW(S@JQ ID)N@CI 813) TAR15-26-
as at | east about 85% am no aci

= SOHENES 1DATRIRTS Tt T s SO TR STG S0 LAR S 2654 (SEQ ID
(AT 5 09T (RO 5 AUPISATEAR! 12885 A Rmo;91),

( SERIRNAI BBQ ITAR:59D), TARQS5+26-N3, (SE8) ID N??RSHB% I?ARIS -26-

 SES R NGdb, T Ao s ERd NGt 5y ya ki Rabestd seQ

|
000, Rkt Ll P BOLISEN o

1 THRISTARE B0 (SEQ BEYQ: B NCandI TAR ] 5-AFS3(SBQ I()SEQSMD) N an
wﬁﬂgé%u}s%nééG%Ab% Nhdin %ﬂh blr-{é\ ng spemﬁc(lty%q ]!2813 R

competes for binding to EGFR with cetuximab.

For example, the immunoglobulin single variable domain with binding
specificity for VEGF can comprise an amino acid sequence that has at least about
85% amino acid sequence identity with the amino acid sequence of a dAb selected
from the group consisting of TAR15-1 (SEQ ID NO:100), TAR15-3 (SEQ ID
NO:101), TAR15-4 (SEQ ID NO:102), TAR15-9 (SEQ ID NO:103), TAR15-10
(SEQ ID NO:104), TAR15-11 (SEQ ID NO:105), TAR15-12 (SEQ ID NO:106),
TARI15-13 (SEQ ID NO:107), TAR15-14 (SEQ ID NO:108), TAR15-15 (SEQ ID



TAR 15-22 (SEQ I D NO 115), TARI5-5 (SEQ ID NO 116),
TAR15-6 (SEQID NO 1 17), TAR15-7 (SEQ I D NO 118),

WI2RI58B91 SEQ | D NO 119), TAR15-23 5 (SEQ | D NE1/&832007/000049
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TARL5- 24 (SEQ I D NO 121), TAR15-25 (SEQ I D NO 122),
TARL5- 26 (SEQ | D NO 123), TARIH-27 (SEQ I D NO 124),
TARL5-29 (SEQ ID NO 125), TAR15-30 (SEQ I D NO 126),
TARI 5- 6- 500 (SEQ I D NO 127), TAR15- 6-501 (SEQ I D

I\I@IQZB?) TABRBELGERIPIN KO 10)) NOR124Y, (SEeFinJ_srrf\g 603 I(SAS%Q -18
Sty NB el IRR 180 I R D s AR sws (859 1D NO-14),
@%1@5%@&5@“?@& s%%f*’?%sﬁ%f%%%?@%*i&&ﬁé%@%e
| DO: may)l 15TMSER 1D 5D | [BEDARDS NGSEEBID NOARIS; BARDL-23
TRERRIE I@@é%iﬁr&%ﬁqi’g NEXRES. 5280375 &g 13v0:122),
:\IgAilggyNg (E?;Fﬂa ;igg(l?gs g@gbﬁé ’5@7@%@%@ NOTfﬁ; ST AR PAF9 (SRR D
TARE28), @Mlémsﬁﬁ mm@@ szm -65508-(SEQ IT8RQ:120), TAR15-

S ey o s T 0B PRl 18R P53 smQ o

TARLS3@6TARA 5(6SE6 (IBQ mmm 1), TAR1S- @ﬁoﬁ@%qéﬁﬂ?d B2),
NO 152)°, TAR15- 26- 504 %@D NO 153 TARL5- 26- 505

§rée§h5)rﬁ %E@IDWQ R EARI6-4-SE(IER NONG3§4), TAR15-6-508
L%“ﬁ%%%%ﬁ%a?@@é@?% SPbo B e Heb iR dsTo e
g m}x?, m@mwrsoor@ﬂ@mmm)é Bﬁglg?sms(gga) ID NDARD),
Na%i%%éséiﬁs%é BB NG 190 5K IS R a0 N 4078481 5-5-505

TR 20 217 LSO (DS ﬁsﬁ?ﬁ)%@é@% AG 0 rg

NYQ:649), Tégl‘iﬁai% GG NCsER) DARDS-B6H)9, (SEQ?{ISNQB}AESZ,O

L RARIS O S N P RS s ST GBSO {8 5-26-500

N(I%EQII)) NGARQ}:} TR 15226- 6 SEQHPIINRC: T50), TARRS 26260258EQ ID
3@55 N z)g TARL5- 26- 526 5&&& ID NO 175é
T 6- 6515( E931 BENGDIN Y1525 AR B 1 286-564 §SEQED N @y 153),

B8 IR S8 R R Sy JAREL Pl 26
TASL BEB 1B HNO: @_SBQ_HQIRH&Q&E)B%(SEQ‘I’I‘KRN@ R‘BF_I)_i”%lQRQ SEQSIOD (SEQ ID
(SR ReRT 5457 P ASPe Ve sRo G o el 687G 1 NOT60),
TARES 526 537(SESED ND): vaagz@,szﬁm@m @@? TERRBY1629 000465 26.

-24 NO 1882p TAR15- 26- 538 ( SE
TAR BT (ISBQTABW@@%)(SEQMQ E@DSH@RQ SEQSIB(SEQ ID

NROH55h; TARTS 362738 R QBRR0! BT AR P3-26.- 506564 8D Not167),
TAR15-26-519 (SEQ ID NO:168), TAR15-26-520 (SEQ ID NO:169), TAR15-26-
521 (SEQ ID NO:170), TAR15-26-522 (SEQ ID NO:171), TAR15-26-523 (SEQ ID
NO:172), TAR15-26-524 (SEQ ID NO:173), TAR15-26-525 (SEQ ID NO:174),
TAR15-26-526 (SEQ ID NO:175), TAR15-26-527 (SEQ ID NO:176), TAR15-26-
528 (SEQ ID NO:177), TAR15-26-529 (SEQ ID NO:178), TAR15-26-530 (SEQ ID
NO:179), TAR15-26-531 (SEQ ID NO:180), TAR15-26-532 (SEQ ID NO:181),
TARI15-26-533 (SEQ ID NO:182), TAR15-26-534 (SEQ ID NO:183), TAR15-26-
535 (SEQ ID NO:184), TAR15-26-536 (SEQ ID NO:185), TAR15-26-537 (SEQ ID



542 (SEQ I D NO 191), TARL5-26-543 (SEQ | D NO 192),
TARL5- 26- 544 (SEQ I D NO 193), TARL5-26-545 (SEQ | D

WONEN01980392 TAR 5- 26- 546 (SEQ I D NGO 195), 5 TARIBCREB2H7/000049
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(SEQ I D NO: 196), TARI 5-26-548 (SEQ | D NG 197),
TARL5- 26- 549 (SEQ | D NO 198)24 TARL5- 26-550 (SEQ I D
NG 539), and TARL15-26-551 (SEQ ID NGO 540). In other
enbodi ments, the ligand has binding specificity for

VE@: 1361);1’[‘%&15 IR @EQ EZO)NID”I&BSTARI&QG%”QBEQ ID NO 188)

d h 10
| TRIPLAE 8D I YRS A AR S 2 B AR oL ST AR TS-26-
| J
2R SEGIDIOI9Y), TR SHAISAS AHAH R 1090 ThiGsi6- 54 (sEQ 1D
¥R A3)NT AR 15i266k5 45 SEQEID NOK194), TAR | VEGR 46qSBOUBENOOIOS),

(AP St R0 RSNG00, 35515 e SRS milinb BB nkRhs-26-
snsagl(sEQqDIw@h@s}imfs 26550 {SE@I{B‘@I@B@Q‘ SACTAR1596. 6351

EGFR 15 conpetes for binding to t'h an antri -
d(ﬂﬁEerDaIﬁ@ISHG)JIy (dAb) sel ect ed fromthe group

cons| 1) T PL NS AT S0/ 0 B 220 BN 10580

| BAY@R &%ﬁaomﬂ?@é@ﬁt leadl Oﬁ&%ﬁl’&l@ uBR Yingl ¥MhBredfn{agERith
I D.NO 330), DOML6-23 (SEQ ID 331), DOML6-24 (SEQ ID

Nbimhng spegéms foVEGRand B Inest gpsimmpoeulipginde yaRble

Sl PO SRR PG AP

N@a838¢ domélkGth ﬁﬁ?ﬁé%E@%ﬁlNhgogﬁ)ﬁF %Sggr lﬁlﬁéng :t(gV EGF
SR i B BB PO R AT Apaies N g9 ind an

A B e S b e S e
NCoB#8lEs fom@mi@ng W EGTE@ithDnNOHFAGHR dbﬂhﬁﬁanﬁ%o@ﬁ&!@ﬂ) Belected
NCE eRrasind oM R4 D ek HENEER (o

N@@Sé«)),, DM@ié@SE@E@N@?, , BN 6-DOVEEC) 5@1(15@8% DoM16-
DOML6- 59 (éMEg eshs 357), DOML6-60 (SE

NG é%@;l IDEENBE B d INGVO5)), IpOMi6-25X QE@I D -

N Ga3)): DR RE TR @R BE o a3k ENOSE e

NO6 IBB, IDDOVBE4E D QIFEQ 27ISKQ [RESD: 33[39]%1@\/.68 183B8Q D V\D

(SHEPT0, NBMET TR0 Seb sl Ren $6ES IDnRat ). oM

( 3&8513% INXNEB3Y), D¥Mi6-387sESHE 1B M, TEM16NEEY D
NO:341), DOM16-35 (SEQ ID NO:342), DOM16-37 (SEQ ID NO:343), DOM16-
38 (SEQ ID NO:344), DOM16-39 (SEQ ID NO:345), DOM16-40 (SEQ ID
NO:346), DOM16-41 (SEQ ID NO:347), DOM16-42 (SEQ ID NO:348), DOM16-
43 (SEQ ID NO:349), DOM16-44 (SEQ ID NO:350), DOM16-45 (SEQ ID
NO:351), DOM16-46 (SEQ ID NO:352), DOM16-47 (SEQ ID N0:353), DOM16-
48 (SEQ ID NO:354), DOM16-49 (SEQ ID NO:355), DOM16-50 (SEQ ID
NO:356), DOM16-59 (SEQ ID NO:357), DOM16-60 (SEQ ID NO:358), DOM16-
61 (SEQ ID NO:359), DOM16-62 (SEQ ID NO:360), DOM16-63 (SEQ ID
NO:361), DOM16-64 (SEQ ID NO:362), DOM16-65 (SEQ ID NO:363), DOM16-
66 (SEQ ID NO:364), DOM16-67 (SEQ ID NO:365), DOM16-68 (SEQ ID




NO 371), DOML6-74 (SEQ I D NO 372), DOML6-75 (SEQ ID
NO 373), DOML6- 76 (SEQ I D NO 374), DOML6-77 (SEQ ID

WOEN03/80392 DOML6- 78 (SEQ I D 5 NO 376), DOML6- 79P(BE®2002000049
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NO: 377), DOML6-80 (SEQ I D NO 378), DOML6- 81 (SEQ ID
NO: 379), DOML6-82 (SEQ | D NO 280), DOML6-83 (SEQ I D
NO: 381) , DC]\/I16 84 (SEQ | D NO 382), DOML6-85 (SEQ I D
NQO, 383) - éSE%I D NO 384), DOML6-88 (SEQ I D
I\I(N@@Q@ D@m@ﬁsgw ©r36/: 6-TOCREQ-IDON OSER), IIIZDM16—

NG 38R %93?@58 B4R 48P TR ek

NGE37)), Do 679 EQ NGO }
), 7 @sm?sg | SN%)DS%%MD%EQQY) Né%CE? EJbOMle

NG61850 ITHMETALG0ONBEG T (BEQNS N6k} 75) SN 15D | D

085 B R T

| BIWMNOMG%“%SMQE??NN?W T RATINE
| DRESH DOV GEEEq YGRS, ONEH G HSECINNG: 3:83),%301316-

(SR RGGE %8181@@ BN IR s Bae T 15
( SED3BO), mmd)% (PEeIB- M@88UBE@WN®(8EQ)IP éﬂo 388)1 DOM16-
perSERrd NPy BN Ret Al SpSue SEa B

| ]
N®3:36)), mm@gags@%ﬁgg@() 3322 P%élﬂ%@?} 9(@&15“1@13@ 3%5(&5@16

I D NO 41%6]
( SBGSEQ INGNDA9Y), oM 6-999STEQ IENQ:395); N@DMZIﬁ)lOO (SEQ ID

No 3 g Tt o, Sede-3 S RO 988 o,

(mmlmm(gBQ)ID N?OMD@) 39@19408 108ESEQIDNMD 426), DOM16 105
DOML6- 39- 105 SE

NSO N b DG 638 (SR TP AT 590 0257
baAbs), Mo #0105 BN R0 390105, pOise-18Y @‘3%@;“?@
ND @RS 1 1DOVEQ-TBNQHDGY, m/mmm(&s@)m NOOMDG), TIONI B-112
T e T AN LT EN TR g R L R Je e

S LOOA9(500 0SS DS B s,

QQJZGS;E@ETE@J@GWDD&M?MQ@&@ QHETCH1 3 DOWI6499
Dé%?g‘??ééé’ﬂ SRR BAT NGRS By seppep
NGI@:457), DDDWILEG-339420BQ(IBEOLD SND GXA),39DAMESQ ID NO:419),

DOM16-39-87 (SEQ ID NO:420), DOM16-39-90 (SEQ ID NO:421), DOM16-39-
96 (SEQ ID N0:422), DOM16-39-100 (SEQ ID NO:423), DOM16-39-101 (SEQ ID
NO:424), DOM16-39-102 (SEQ ID NO:425), DOM16-39-103 (SEQ ID NO:426),
DOM16-39-104 (SEQ ID NO:427), DOM16-39-105 (SEQ ID NO:428), DOM16-
39-106 (SEQ ID NO:429), DOM16-39-107 (SEQ ID NO:430), DOM16-39-108
(SEQ ID NO:431), DOM16-39-109 (SEQ ID NO:432), DOM16-39-110 (SEQ ID
NO:433), DOM16-39-111 (SEQ ID NO:434), DOM16-39-112 (SEQ ID NO:435),
DOM16-39-113 (SEQ ID NO:436), DOM16-39-114 (SEQ ID NO:437), DOM16-
39-115 (SEQ ID NO:438), DOM16-39-116 (SEQ ID N0O:439), DOM16-39-117
(SEQ ID NO:440), DOM16-39-200 (SEQ ID NO:441), DOM16-39-201 (SEQ ID



39-206 (SEQ | D NO 447), DOML6-39-207 (SEQ I D NO 448),
DOML6- 39- 209 (SEQ | D NO 449), DOML6-52 (SEQ I D

wOEn0458)392 NB1 (SEQ | D NO 451), NB2 5 (SEQ | D NSHEBR(07/000049
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NB3 (SEQ I D NO 453), NB4 (SEQ | D NG 454), NB5 (SEQ ID
NO 455), NB6 (SEQ | D NO 456);20B7 (SEQ | D NO: 457), NB8
(SEQ I D NO 458), NB9 (SEQ ID NO 459), NB 10 (SEQ I D

NO 460), NB 11 (SEQ ID NO 461), NB 12 (SEQID

NOI@@2}), DBU36-3SE02I (SERADASG)44 3 NEIAM1SE0-1(D @ﬂNo 444)

S 20t {58 o erhs R0 b&% OMis-
N@Y4R) SE@B@N %&@643790:207 @ﬁ%}p i) §'€944é? pi¥I4739-200

and NBZZ é 472 For
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SREELIEEb 0SSR 3 OTRY) R8s NGB o sz

semue,ss NBHSIEQ ID WO:i56) hepa 1B HGEC
dAb sel)zct ed 15 fromthag@(%r ogsEQéonmgtL‘l%zg of %?NQ 458),

( SHRY (HQUE BUS5159)pkIid 6 (3 (IBE@MDO) RB B2EEQ IDOMOBA4EIY, NB12
( SERUE N 5L e B BoNpekedy BERESEID e 3515 smo
( $E(DIGI)1365)\KNE81$1()SEQID\%I:®*%) (SEQ [%@ngb %gahmpﬁ"ﬂl@@é() ID
S8, NBI33ER0 BNDeioss it BNBIbONIG B9
g mﬁgg?@%g@%% EQ ID I\IO 338) DOML6- 31

NO 339 EQ | D NG 340), DOML6- 33
| Dor &iGnRA4, )the DOMiGogBihuliSER el ANab RARMaiDWYA bindTng

D NO . DOML6-, 38 (SEQ ID NO 344

NG BAER cpaestom SBe A0 S ais s b Guatubou
NG S e e A SRR 5 Sen @ efbited
the group RBFinDEREMIE-(7IEBQ ID NO:359) DODOMLE (SEQ ID

18 NP} (SRURNG TR SR el S

FerRCa, e S0 1018 ok
ﬁ g@m&%@m EOMRE363, 8@@@16@5 r@ﬁﬁéé@)mm@@am-

EHONAGERN 1A SO Ao B
SIECB 34), MOMBZY9 (SHWIB-NQ: 38 BEQAND! (NS0 388 IDDAVBE S WD OM 16-
ey G s S e R o e T e
DNW;§4134D0§EQ () 33 63 POMOM P6-6 S BoNH 343) DoM16-
e (SEQ ID NO:344), DOM16-39 (SEQ ID NO:345), DOM16-40 (SEQ ID
NO:346), DOM16-41 (SEQ ID NO:347), DOM16-42 (SEQ ID NO:348), DOM16-
43 (SEQ ID NO:349), DOM16-44 (SEQ ID NO:350), DOM16-45 (SEQ ID
NO:351), DOM16-46 (SEQ ID NO:352), DOM16-47 (SEQ ID NO:353), DOM]16-
48 (SEQ ID NO:354), DOM16-49 (SEQ ID NO:355), DOM16-50 (SEQ ID
NO:356), DOM16-59 (SEQ ID NO:357), DOM16-60 (SEQ ID NO:358), DOM16-
61 (SEQ ID N0O:359), DOM16-62 (SEQ ID NO:360), DOM16-63 (SEQ ID
NO:361), DOM16-64 (SEQ ID NO:362), DOM16-65 (SEQ ID NO:363), DOM16-
66 (SEQ ID NO:364), DOM16-67 (SEQ ID NO:365), DOM16-68 (SEQ ID
NO:366), DOM16-69 (SEQ ID NO:367), DOM16-70 (SEQ ID NO:368), DOM16-
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76 (SEQ I D NO 374), DOML6-77 (SEQ I D NO 375), DOML6- 78
(SEQ ID NO 376), DOML6-79 (SEQ I D NO 377), DOML6- 80

W@ 38Qo8MINC 378), DOML6 5 81 (SEQ I D NG 379), BXOVIE82®2/000049
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(SEQ | D NO 380), DOML6-83 (SEQ ID NO 381), DOML6- 84
(SEQ | D NO: 382), DOML6-85 (SED-1D NO 383), DOMLG6- 87
(SEQ I D NO 384), DOML6-88 (SEQ I D NO 385), DOML6- 89
(SEQ ID NO 386), DOML6-90 (SEQ | D NO 387), DOML6- 91
(ﬁE@H@M@B@), DDOWIG72 EQ SENO:B700D88d) 6-7DCREG-1D4

( ReS710 &8\4332@4 (S%N&@E%ﬁv@é% @@%Wgﬁ?w-
@E@@W%@; S A N%Q%%;ﬁ%ﬁgmgoz

Eﬁﬁ@ﬁ@ DEVRSE]S, (SEQDVL BICLHE ) { BEN I GBNO D ) N®3KA)s DLM16-
SE

BB HERE 8% PRIt k0 SBaf% pohl Ach it PSR!0

SIS pipE e (g

D@VILEQBZ NQ:384), D@M@ﬂ@&SEQ M@Sﬁh

Ot BB I AR o

% (380 10 XB6o)l DIM{ SEQEONOMABHD), DEDM16-95SELUD

(DmamsgD@M ($5Q N@N@?%( @@%ﬂté"g%?%aé?é@waa DOMI6-

NG 48 R BFAGPHi SERSL VA1), DORMRGRSED D
Na:598) 99%66%519%& FON{2297), DOMLBE5-302 o0 (555 (@E@ BOR),
S e Novpel Bes pABF Gk D84 s
ﬁ@%@g?ﬁq%&%ﬁ@ 1Y $EBID 1ROMbEY, 3OMAE-10BEEQDD

39-106 (SEQ ID N0429é9 DOML6- 39- 107
{ DAV, NOMBO]08 (T2 6095908, DOSEL- D) (A FHNO-405)

21108 b R M0 IB 0 PEG.11

30D tisp0 FeAk dious o ik s
R NG L I T

%1?&@&&%@9@%@%@% 1@%2%1% DOMI6-119

0 N@SEA3ID NOSNGH-I3OMAGBI-SEREQ [D N0:4146) DOND GEHH

" pe o0l 3834 @%%41%%4@%%@%“@%%“%

NG &3PS B 2087: 40 SEQIND 644 33 EQROVIG:439), TDOM 1 6-39-
96 (SEQ ID NO:422), DOM16-39-100 (SEQ ID NO:423), DOM16-39-101 (SEQ ID
NO:424), DOM16-39-102 (SEQ ID NO:425), DOM16-39-103 (SEQ ID N0:426),
DOM16-39-104 (SEQ ID NO:427), DOM16-39-105 (SEQ ID N0:428), DOM16-
39-106 (SEQ TD NO:429), DOM16-39-107 (SEQ ID NO:430), DOM16-39-108
(SEQ ID NO:431), DOM16-39-109 (SEQ ID N0:432), DOM16-39-110 (SEQ ID
NO:433), DOM16-39-111 (SEQ ID NO:434), DOM16-39-112 (SEQ ID NO:435),
DOM16-39-113 (SEQ ID NO:436), DOM16-39-114 (SEQ ID N0:437), DOM16-
39-115 (SEQ ID NO:438), DOM16-39-116 (SEQ ID NO:439), DOM16-39-117
(SEQ ID NO:440), DOM16-39-200 (SEQ ID NO:441), DOM16-39-201 (SEQ ID
NO:442), DOM16-39-202 (SEQ ID NO:443), DOM16-39-203 (SEQ ID NO:444),



(SEQ I D NO 449), DOML6-52 (SEQ I D NO 450), NBLl (SEQ I D
NO 451), NB2 (SEQ ID NO 452), NB3 (SEQ I D NO 453),

WOBN7OSER | D NO 454), NB5 (SEQ ID 5 NO 455), NBBI/GBEQ7/000049
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| D NO 456), NB7 (SEQ I D NO 457), NBS (SEQ | D NO 458),
NB9 (SEQ | D NO 459), NB 10 ¢(%§Q I D NO 460), NB 11 (SEQ
ID NO 461), NB 12 (SEQ I D NO 462), NB13 (SEQ ID

NO 463), NB14 (SEQ I D NO 464), NB15 (SEQ |D NO 465),

Ng(éml d&% ggg@mﬁg 345\)21)@7\/1(@@320@(3@ mag\)o:ztma, DOMI16-
NS MOREQE N &y PEMIS RRIP S0 B g Dehaps 209
T T N D O, B O Pa kB2

f (SEEY 1D MOu4ER)] NBBlI(SEQéDﬁ@OéiSGhrN%dS@CHH}er4w)t NBS (SEQID

bﬁm&%ﬁ%& N ﬁ\fﬁf 458 NETRERLD RO NBs (sEQ 1D JNO:458),

Sﬁ%@'(&E@)‘ 9’11\16%59?%0 Wy B NCGR460Y, NBI S{SEQ ID NO:461), NB12

I mmunogl o in si'ngle variabl e 15 donmi n _conpetes for

b{IR{ fig NQ4SEENBAS (&E@émaﬁw@awwm %Npom 19835 (SEQ

o T o e o RO

by, KB 15EH) W NO qe@pmdsmamaommwmm (SEQ ID
embodi nents, the I|§§nd has binding specificity for

VEGI4’é1r)dandﬂ‘éB2%@ﬂQ NQbfri ses at |east one
| mmno?r&?t?lejrlelfm GALE HEHLAR R B BBingisLLifi el B BCGand

speci f nogl obul i n
S kR @FR adsmlaxbslee ad@sEinmutioplobblimsinglg vepade ﬂomamwlﬂnbmdmg

EGFR,_wh the |i
ssmr@wiféﬁkﬁﬁg 0o R BRI SPEENPTRREYoRg Wit
1&;"@%85 COPRI-IERAR AheRdih S8 Bt dmBRAVADBEid Hidle k}@ﬁable

oam no acid sequence identity with the

aﬂnmamzmmesae derdricdingfo WRGEnwith We@Fizanpb s/ ecansody 363

IRTECAR BT RPRTA 1595 Il RGN Ml vt

N@oha ) confiaks st Bifdihg EOBBFRSSi%h edtudifmbinogl obul i n
single variable domain with bindi ng speci fi_cj t¥
orh\%GF and

EGFR t Araparigwpt srelastimpntarinbeandiigs bidiiseihed iy
at | I?@lgﬁ a.gg (ggrﬁ D9 2Pkl 056 ﬂﬂxgﬂg@glbﬂﬁfﬁt diile VirldBlAdbmain with

uence sel ecte romthe group
C (Mlﬁhﬁg m@fmfty ROWIBGB nd SHExst Bnd\dnBu)glotadin BOglGvRRbR7

bavaimL bEsRes T BANESF F40) . RS SOISHISC LR

ggﬂ}ﬁ%\%l)glo 5%8 vadablé &%ﬁbmk@tﬁ\ﬁﬁﬁgk pectlicity for VEGF that
Q I'D NG 441). WO 2007/ 080392

P@wﬁm@wmo@a@d se@ndhibai hagahlgastfaYe aaigo Briddedince

VEGE and for k
of1 %ﬁ%‘é’r‘thél?e adwgwaﬁld SHEBre ?’CE%%% g?}g r(ﬂ}mr %%Jsc g Bifn&ﬁ gﬁ‘éggroup
grwkibvidAs TR B-9 (SEQ ID NO:117), TAR15-8 (SEQ ID NO:119), and
TAR15-26 (SEQ ID NO:123), and further comprises an immunoglobulin single

variable domain with binding specificity for EGFR that comprises an amino acid
sequence that has at least 90% amino acid sequence identity with an amino acid
sequence selected from the group consisting of DOM16-39 (SEQ ID NO:345),
DOM16-39-87 (SEQ ID NO:420), DOM16-39-100 (SEQ ID NO:423), DOM16-39-
107 (SEQ ID NO:430), DOM16-39-109 (SEQ ID NO:432), DOM16-39-115 (SEQ
ID NO:438), or DOM16-39-200 (SEQ ID NO:441). |



(TGFal pha) to EGFR, inhibit the activity of EGFR
and/or inhibit the activity of EG-R w thout

waagnsnsvt al |y i nhibiting binding of epidermal PQr/GBRIV7/000049
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factor (EGF) 5 and/or transform ng grow h factor al pha
(TGFal pha) to EGFR. I n addi t®n, or alternatively,

the ligand that has binding specificity for VEG and

for EGFR can inhibit binding of VEG- to vascul ar

endot HBlhd lidand tiovhis biadihg spectibdiyt for VE GPVRGHRLEGFRIEA @ithibit

RN AR R ey P e o e ——
(TR b VPR, T (ARl o HERE Bh e dnfioi it Recibe

t B@FR hetholot sudbistagtiajydohibitigthindiog of&Germatigboth BeeR(EGH)

. ‘o i ndi ) _ -

R sGreBuRig Loyt At Kl 16 G R In s gr
Sﬂi%%aftiivﬁlityE HelBhndMEGEhds hatdik) §lsivEF M EOF aRd &frfi ¥R ¥an
(KD) that is between about 100 nMand about 1 pM as
dishbitrhindidg bl VEGFftavescplan sadntheliat groawtlc Sactot SecBhior [1i(YEGFR 1)

oA A0 BRR BN Bk S VB TR i
| GVIPGB laadyat inhitsi the heiwIfMBEEE demBhtubyhittlly Ditisiting
specificity for EGFR that binds EGFR with an affinity
(Kping REVEE t9e¥REER! anouYESSH2nM and about 1 pM or

bout ; .1 . i )

ahout 18, AUL10,A8 090 Bl g8 APLEET 00, PLGrRYGL 68
Seppmifta;ilil bi_ntlingfmdsiewag.t, MUSO%loEGERiﬁgtvbﬂia(}ge ddz‘Eﬁ%)dwith h

i i 2 R SuBEYEEE I 0 B A0S, s e

8RN BOEEN ahf@bokiagM, dshRterh@Rd¥y e NREEI deSddatcd, OF
VEGF and for EGFR can bind EGFRwith an affinity (K

D) t hathd kgandtiatdas bibding sp@dfigiy fan¥ E4lfoand for B Brean contain
about . 25 10 nMtqg about 10 as .det er.m ned . .
StPPlein BB b de ndunoReB Ny SEnHThRER A8 withng
siading is?écﬁﬂcifyqbr FEER BAGIARIEGR RiGah af6AKKIBRhas between
|m“run0éq obulin single variable domain with bindin

S LAYl GhOUERE of HutiLg W -HroahH)LpMags deterinined by

| ' | e variable domain with bining
spec???ig%gﬁ¥é§?§é£%gR that is a VHH 30 The ligand that

has bi Tk hgpnd plet s leinding fpeciMEGFoalE (foandERFRGERMan bind

C i se an |.nmu bulin single variabl e, domain_w th
o FEHEre S SRR D) P is thpraen a0 s SRR L B =6
Sélé'ﬂ&hﬁnééﬂfgyj /pha8e HRRbNrdbidAcRi Ndi ng specificity for WO

2007/ 080392 PCT/ GB2007/ 000049 -30 EGFR, wherein the
i mrunogholigroid that hagbiadide wpéaicityr for ¥iGitanddof FGRRtdan bind

9EGER witiPlP e'xf%ﬁm{t}r) @KBS it g%@v&‘ee}{Habglﬂdl 0B ntP\JII NEd! ab\cl)ll‘lt 1 pM or about
10 nM to about 100 pM, as determined by surface plasmon resonance.

The ligand that has binding specificity for VEGF and for EGFR can

comprise an immunoglobulin single variable domain with binding specificity for
VEGF that is a Vyy and/or an immunoglobulin single variable domain with bining
specificity for EGFR that is a Vygy,

The ligand that has binding specificity for VEGF and for EGFR can
comprise an immunoglobulin single variable domain with binding specificity for

VEGF and an immunoglobulin single variable domain with binding specificity for



In sone enbodi nents, the ligand that has binding
specificity for VEG- and for EGFR can be an 1gGlike
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domai ns with binding specificity for VEG, and two

i mmunogl obulin single variabde domains wi th binding
specificity for EGFR I n sone enbodi nents, the |igand
that has binding specificity for VEG- and for EG-R

CRGF R ORdrEiseh@iin@ i gb&‘tﬂlxbmF@ngie domnains dtesel eptedrftano thegrewp
relatestoall and ﬁt has binding specificity for
\EReFsting]@f aclgipan unah¥- one i nmunogl obul i n

si ngl [
S O, A LB GBS0 2 o

wiot BGFRI cadlibegind p&dildei fonrméy comprisEGEve onpetegofin single
bi ndj to. VEGE th tibo
(%Pgaéﬁlnegd@r*%&%‘wﬂf Mot SR e SIS AR G Ao ipabptin
sé%e LRt Qs w}_ﬁlﬁrﬁﬁffg {ngg@ci fNBARE) , TARLS-4

I'D NO 102), TARILS5- I D NO 103), TAR15-10
( SEQ I shlﬁie]eﬂ)modnﬂ'm ﬂaelljg $B@t he hNoding 5pec1ﬁq1m:@5\7£§13 and

NO: 10 |D NO 107). TARL5- 14
(éggd@ Calﬁcﬁoﬁfti%ﬁse a"rg‘él%?]dﬁg ﬁ@?l D NO 10)9) TARL5- 16
( SEQ 1 BhdNQverdiidh also bRz 1d 4 ligdrioHQat Has Mdldgl speciTitiRd For NBEGF,
(SEQ I DN 112) . TARI5- 19 (SEOQ 1D NG 113) mWQRi?S 20

( SE@rishigvdaastyne imppRmpglopplip SE@qVBﬂRléeﬁf mdmg
(SE%J C%S\?%%%{ﬁ%éﬁé%"?@é%%%ﬁ% R S 2
(i s o la e S
( QIE%lP Bﬂtlm}’1(§)éii’ Semfﬁdsé 9y (tleegg@lp PSS g)f T%]Sgs%@ ID
SRR ISR P e o
NG E) NCTARYS TOR563 ((SEQ [RGB} AR TAR] SBQIDAOHED.

| Bl TS ke B Rt SPRRESFO Bl ISk TR B 890

TARLPoE; 5&&155@@5@ N DB3DY), TRARIH1 6 (S0 Il()$ED}1I14D), TAR15-17
NO 136), TARL5-6-510 (SE ID NO 12{:%9 TARL5- gggNé 5%
| r:w@mgy 111>rm@5818s@ ABYS- 15 35R s

DTG BN B 8 s omo
{\lg%ﬁel)’ TKR%?A(%‘E?? (gISEQ )T AR Mé()?EQ“UMN 6: B SEORAREES
(G 1B N1 A 61! BIRCU Db as4da 0 10 NO),
Pg&?ﬁzﬁl\bﬂg%fﬁ) 12 %T%§$g-o@g l(%g@ﬂﬁé)lzﬁﬁi%?}%? BORQ ID
TARL5296TBBA SCSHOEQIINGOLES), TARREE0 $3EQGD NQRAH), BAR15-6-
NG RERQ 1D NO:127), TAR15-6-501 (SEQ ID NO:128), TAR15-6-502 (SEQ ID
NO:129), TAR15-6-503 (SEQ ID NO:130), TAR15-6-504 (SEQ ID NO:131),
TAR15-6-505 (SEQ ID NO:132), TAR15-6-506 (SEQ ID NO:133), TAR15-6-507
(SEQ ID NO:134), TAR15-6-508 (SEQ ID NO:135), TAR15-6-509 (SEQ ID
NO:136), TAR15-6-510 (SEQ ID NO:137), TAR15-8-500 (SEQ ID NO:138),
TAR15-8-501 (SEQ ID NO:139), TAR15-8-502 (SEQ ID NO:140), TAR15-8-503
(SEQ ID NO:141), TAR15-8-505 (SEQ ID NO:142), TAR15-8-506 (SEQ ID
NO:143), TAR15-8-507 (SEQ ID NO:144), TAR15-8-508 (SEQ ID NO:145),

TAR15-8-509 (SEQ ID NO:146), TAR15-8-510 (SEQ ID NO:147), TAR15-8-511



TARL5- 26- 504 (SEQ | D NO: 153), TAR15-26-505 (SEQ | D
NO 154), TARL5-26- 506 (SEQ | D NO 155), TARL5- 26- 507
W@ SBQUSDINO. 156), TARL5-26-508 (SEQ ID 5 NO 15F)T/GB2007/000049
TARL5- 26- 509 (SEQ | D NO 158), TARL5-26-510 (SEQ I D
NO 159), TARL5-26-511 (SEQ ITPNO 160), TARL5-26-512
(SEQ I D NO 161), TAR15-26- 513 (SEQ I D NO 162),

NOERD NARHE: QR 5001 NES FONEE), TARLS 22 HIREQ ID
TanR W BN s PSR BRR O SRR Rl 0d o e 52
Nowag 5-2.6F SR ES EXG 115 XD asEQTABmIQﬁ;ISM)(SEmBlﬁoZﬁs@ZﬁARw 26-

5% @g@&@’ﬁ @E@ R §£§§72&ESQAEQ§IIOZDB5N§2%AE$E@6rﬁ§8 (SEQID

5124018 M B R IR NG 1,
TAFVER 12626501 (smglm NO: mmamsmma-(samcuém% JDARIS-26
(555 PR T B0 AR S s R G Rl 1) BaR 326 513 o o
TARIG: 1&6) TAR4 5085046 (@E@lﬂ-ﬁ@lﬁ&éﬁ&ﬁi?—%-@% E&gﬁbhﬁb 166),

NO. 184),” TARL5- 26- 536 ,

( SHAR-MEP IBGEQ m\m Q’@, BAR 163663 10HSRQ IDBYY; 168), TAR15-26-

OTA@%%%@Q?%%&@E@ TR (BTG AR Sz (smQ D

( SED:NDHNDARI 5)2,6 TAREBRH FdB] 7(2§3EFMB-26L5W<9, )ID NO 173),
TARl -26-544 Q@BD NGO 193), TAR15-26-545 (S
h5-26-: mll‘éE@‘\R@Sﬂ@%@EQﬂMQ 12@ 5’lzwms -26-

‘Tf(%% (GRS TN T PR B PREL 0 sz
Nom978) amwmmoxsmﬂp NBEQ9),T AR $26%531 FREQ 1D NO:180),
15 ARG 25 SR NG T TERA B3 R PO Rt T2
aCIsg4 SSTIU ED QRO 11 BY, Tt@@lsa% b SAE@IPNO: 1@@%&@1&96%%‘{%(2 D

sequence identity with the am no aci d sequence of

dAN%é8@eTéBl5ﬁéoiﬁ7t(ﬁEQgﬂbN@ BOnsTARTI ng6-088 TﬁﬂFQEDI\TO 187),

T R O e TR Y

( SED (SEQIOD Naz) 90)T§R11§ 51%6- 5@&@@%@&2@&1&8@%&%3 1(§1EQ ID
20 ¢ SEQ 1 BN ROBY6-SHAHE B NOEI B AR ToS9 (R0 NG 104),

(534290480 N (BRIBAB LA JATD s
( SBEB (3EQudD my 97)M6n@mgﬂmwesm&)ﬂma)me 55033EQ ID
T 45 5T P A 0 A0 118
TAR15- 8 Fos&@nipR, MYimbBd gloBiiRlSngdS variable domain with binding
25  specificity for VEGF can comprise an amino acid sequence that has at least about
85% amino acid sequence identity with the amino acid sequence of a dAb selected
from the group consisting of TAR15-1 (SEQ ID N0O:100), TAR15-3 (SEQ ID
NO:101), TAR15-4 (SEQ ID NO:102), TAR15-9 (SEQ ID NO:103), TAR15-10
(SEQ ID NO:104), TAR15-11 (SEQ ID NO:105), TAR15-12 (SEQ ID NO:106),
30 TAR15-13 (SEQ ID NO:107), TAR15-14 (SEQ ID NO:108), TAR15-15 (SEQ ID
NO:109), TAR15-16 (SEQ ID NO:110), TAR15-17 (SEQ ID NO:111), TAR15-18
(SEQ ID NO:112), TAR15-19 (SEQ ID NO:113), TAR15-20 (SEQ ID NO:114),
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(SEQ I D NO 120), TARI5-24 (SEQ ID NO 121), TARL5-25
(SEQ I D NO 122), TARL5-26 (SEQ | D NO 123), TARL5-27
W@ SEQO$BING 124), TARL5-29 (SEQ ID 5 NO 125), FERGB2®0/000049
(SEQ I D NO 126), TARL5-6-500 (SEQ I D NO 127), TARL5-
6-501 (SEQ I D NO 128), TARL535-502 (SEQ | D NO 129),
TARL5- 6-503 (SEQ I D NO 130), TARL5-6-504 (SEQ I D
NO 131), TARIL5-6-505 (SEQ I D NO 132), TARL5-6-506

(TPER1 5-D2NSEQIB) NOTAR),SF AR BDF (SBE@INEON%;S%RM 6 (SEQ ID

535 e R R hnl SR B e, b
(560,000 4% LA NG SE8, K0S 2 o,

m&kﬁlxé (SBRIB MO 50%), TABEQ-ATSEQ MAN: 1 FARLAR85-806SEQ ID
4 7
RRRS b TS SR ORI, TARERS DB &0 7). TARIS-
W N P23 PAR 1 6-8E502 ¢ @E@ﬂ@ﬁ%ﬂﬁl?ﬁ%@ (SEQ ID
148)", "TARI 5- 26- 500
%KMSO)ZGAéﬁﬁ SEQ(SEQ NONB031), TARﬂES 636055032(2 EENO 32),

(B EGE NG, TR s PR i day TS 6-50s

TABDED2GO5I08), (1958 3- Elsks@(sﬁ@m NORBE), AR BLG- sﬁ@g@dg)ﬁb
NO. 156) , TARI 5-26-508 (SEQ I D NO. 157), TARI5-2

(ERA3YID T AN 15890 (SHRIB N1 58)0 TASHE §-B0 NEEBH) NO:139),

ﬁ%ﬁ%ﬁ??ﬁiﬁ%@%@ T4 a1 I@%@%ﬁ%ﬁéﬁzéﬁ?ﬂ%w
((SEQ IDINSI4253) AR TARISH6 2Z8EG ID NCH@3), TAY 5L84P7 (SEQ ID
MO 188} Tk TR ISR RERaE R, 500 (o 52 36 b4,
(ﬁﬁ@é Bs éééé)m ﬂéﬁ% 2670203 (sisiE @Iﬂ@léfi% TAR|1[5)—26-500

TARL5- 26- 521 ( SEQ 170) 5-26- 522
NEEQ7D) NO’MRLSE&Rl SZ@-S@BESEQ DDZH)NGIJ)l TAR] SWQSL GEGIH

Pars b ks (e ReEf o RS A s Ep gy 59,

N@uiﬂfﬁlé SOABEQ 26-NO284), $EQ15Q6$@6¥SEQ IIT N@i 555$6T§ﬁ95 26-
% NO, 178), TARL5-26- 530 é
15)Q QdD53Q:106EG A 1e9-28D§SE I@ﬁﬂ ééYE%R(léE?é 308 (SEQID

QTP A ?%%*@3’8%%’6. IR et
TBRLE 265536 GEQN @ 5D, T893 TARISER E3NQLBED TAR!15-26
(@gﬁéégé 1@%@%?@%@? 55 ég%dﬂ\ﬁ%é%pl @@%ééz)% 3ISEQ ID

NdRLa5 Y GARYS 16550 (SEAND 3R9) 66 Tﬂ@kﬁs% M@(@E@ﬁb}ﬁ@iﬁ%)
PCT/ 2007/000049 3 542 s

TR 5656 I GEONG 180, 10815 2RAFRISISHS) BANC: 8520 THR1S-26-
('\ég%ﬁg Img/oﬁﬁfﬁf’s 565553 | RO W71 48528248 sEQ D
NO:172), TAR15-26-524 (SEQ ID NO:173), TAR15-26-525 (SEQ ID NO:174),
TAR15-26-526 (SEQ ID NO:175), TAR15-26-527 (SEQ ID NO:176), TAR15-26-
528 (SEQ ID NO:177), TAR15-26-529 (SEQ ID NO:178), TAR15-26-530 (SEQ ID
NO:179), TAR15-26-531 (SEQ ID NO:180), TAR15-26-532 (SEQ ID NO:181),
TAR15-26-533 (SEQ ID NO:182), TAR15-26-534 (SEQ ID NO:183), TAR15-26-
535 (SEQ ID NO:184), TAR15-26-536 (SEQ ID NO:185), TAR15-26-537 (SEQ ID
NO:186), TAR15-26-538 (SEQ ID NO:187), TAR15-26-539 (SEQ ID NO:188),
TAR15-26-540 (SEQ ID NO:189), TAR15-26-541 (SEQ ID NO:190), TAR15-26-
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W@ SBQISDBING, 539)

TARI 5- 26-547 (SEQ I D NO 196), TARI5-26-548 (SEQ ID
NO 197), TARI5-26- 549 (SEQ I D NO 198), TAR15-26-550
and TARI 5-26-551 5 (SEQ | D Ner'B482007/000049
The ligand that has binding specificity for VEG- can

i nhi bit binding of VEGF to-¥hscul ar endot hel i al
grom h factor receptor 1 (VEGFRI) and/or vascul ar
endothelial growmh factor receptor 2 (VEG-FR2), inhibit

t¥de (SEQIMiNG:161), \IEGEtSathdﬁ (SEhCQIED?ICD 19%)9'1%@1!5\@6;5/@4;@513(2 ID
508 s T AR b PR v AR RRAD NO-195),

bm@wQ Fsé(b?lb f19§)a:x‘l &1 SRS £ %ﬂMﬁg ﬁﬂ%m& TAR15-26-

|nnunog obu n S|ng l'e dona
sPEESEQIDLYOf16R), TAGH S-2@650 (HHQED YEEE3 0, tild ﬁAR&Sf%m.‘Ily

( 4,5, between about 100 nM and about 1 pM as
éggglhhﬁédgé@g/ surface plasnon resonance. 15 The |igand
that hgg l@hﬁlﬁth@gha?sﬂﬁx%ﬁ% @&iﬁcﬁt%or@?ﬁl:% nﬁiﬂﬁ@gg{ﬁﬁg of

with an affinity (KD I S” bet ween about
aVIE.IGE m)mscmlammdoa@hd@rewﬁx faet@r tegeptout {HEGTRI asmidor vascular

RO e SR AP P 3RS L S

dﬁlﬁi&it me/uctlhltpbmm@ wigesit bubstanMall oimh WGy bifatgios VEGER
VHH. The | |g\a}nd that has binding specificity ?or VEGF

CHRCERhpRd/QeVBRTRZmmunogl obul i n"si ngl e vari abI e domai n
' om et SREEI: it ol e VRBE duf coEhni! °C

fromt roup consi ah man
inmunoglebuhin ﬁngle dmﬂﬁﬂé gombinewith @amdgtsbaiﬁ&l@)sfob VG igat

SBANEGh i mePioghuy @D s ReyeBiaha 190 A Bahomab b o

dﬁf%hfh%d bysﬁﬁa&lmmﬂzﬁ SReGhdd city for VEGF. In sone
nbodi nen and that has binding specificity

_f or VE&E llg@mﬂﬂhﬂi lseeémahn&mepﬁ'mty fgrcVE6icen bifINeEGF with an

ent | [.so relat i ndin
BRI e Sl osh Fof i AR ML R pethimey
ismmmgﬁsﬁmmlrbgbnahml e variable domain with bindi ng
speci fi ci ty or EGFR, wherei n an i mrunogl obulin single

var i aldihs liganhihat hasinding snecHigity sercY EGE icaly compriseamRr

SBEBbER Y sekiy et s b9 R PR By thatisa

(\dab) selected fromthe group consisting of DOML6-17
I\Er) 26), DOML6- 1
gggg :’1% N@argét%?? ha@%gg slp%c;l(ﬁ%%; f(I)rQ/E F%ag comprise a% 9

immunoglobulin single variable domain with binding specificity for VEGF that is

selected from the group consisting of a human Vg and a human Vy.

In some embodiments, the ligand that has binding specificity for VEGF is an
IgG-like format comprising at least two immunoglobulin single variable domains
with binding specificity for VEGF.

In some embodiments, the ligand that has binding specificity for VEGF
comprises an antibody Fc region.

The invention also relates to a ligand that has binding specificity for EGFR
comprising at least one immunoglobulin single variable domain with binding
specificity for EGFR, wherein an immunoglobulin ‘single variable domain with

binding specificity for EGFR competes for binding to EGFR with an anti-EGFR



20 (SEQ I D NO 328), DOML6-21 (SEQ I D NO 329), DOML6- 22
(SEQ ID NO 330), DOML6-23 (SEQ | D NO 331), DOML6- 24

W SEQUSBING. 332), DOML6 5 25 (SEQ | D NO: 333), BOMGS2@6/000049
(SEQ I D NO 334), DOML6-27 (SEQ ID NO 335), DOML6- 28
(SEQ I D NO. 336), DOML6-29 (SEQ4D NO 337), DOML6- 30
(SEQ | D NO 338), DOML6-31 (SEQ | DDNCN)OSgZ)l) DC]\/I16E53§5

1 340) ,  DOML6- 33 ( SEQ | DOMI
P‘r% mgggiwgd)fﬁbmm@ed @?mgtéE@‘quD leﬂmg)of Dréedwi 6-13SEQ ID

§§§%¢%wge;8@%2@1@052@84%@%%@%@%@%1@

SEQ(SEQND 1828P.8), DONIGE-23 (ssaqu NJOE\IZ%%LI%)MlB@Zﬂ(SE@ID

T T O ) S
(BRI, PRt (B il

( SEQ:335)NOOBSB)-28 (ﬁE@.BDND B BHADIOM NER S EHQ Immega% EOM16-
( SERTERASRER® BEHee- 33451888 Y318 4431 s BaEROGD

(3 iionn smanto s R gt

( SEQ(IER N@Pé@éﬁ), DN 56-38 ($RBADIN0 N B XY 1 HGRIBEQAD

10 SIS NN PSP Na o e B I pesrk Dy pOMso-

( SEQSHD) NONETA)3), DOWL66-43 ($BETDIND: 340 éml%—g%%@Qg%
S§§ @ﬁ%@%}“ %ﬁ) 5199 5@@ b@u'}g«t@ Q IDNR:8582DOM16-
SO TR IR RO s RO ER O A Hn g PR eDs

(
(
g
( SEO: 3&:5)»1@131&81@)50 COQB> B®: 3 FDOM 1 NED FFHK) ID m57)8901\416-
(
(
(

(2]

15 A0 NENERA. B 65 e ioReh s eevisia D

( §EO Slldg N%@%/g%?éa WNS?%QE%OI&»@&I\N@ gsgig D R@@QZ) §0M16-
( s’E’%&E& NON$B263), DO - 9@(&@@ IN®364)NDBEG-67 (SEQ ID

paire 102 S8 R B2 S ipBM Bt 88 N aBpomie:

DOVLGEIDID N(CBE@); DONC APDJSE@OYING:369), ODSR@ 4-2> @g%)

o A L B B o s
‘ing@%ﬂj NO Dg@}%ﬁo% AEERA B NS:498) DIRAES7 18 (5EQ

o; 375), DOM16 78 (SEQ ID N0O:376), DOM16-79 (SEQ ID NO:377), DOM]6-
80 (SEQ ID NO:378), DOM16-81 (SEQ ID NO:379), DOM16-82 (SEQ ID
NO:380), DOM16-83 (SEQ ID NO:381), DOM16-84 (SEQ ID NO:382), DOMI6-

25 85(SEQ ID NO:383), DOM16-87 (SEQ ID NO:384), DOM16-88 (SEQ ID
NO:385), DOM16-89 (SEQ ID NO:386), DOM16-90 (SEQ ID NO:387), DOM]16-
91 (SEQ ID NO:388), DOM16-92 (SEQ ID NO:389), DOM16-94 (SEQ ID
NO:390), DOM16-95 (SEQ ID NO:391), DOM16-96 (SEQ ID N0:392), DOM]16-
97 (SEQ ID NO:393), DOM16-98 (SEQ ID NO:394), DOM16-99 (SEQ ID

30 NO:395), DOM16-100 (SEQ ID NO:396), DOM16-101 (SEQ ID NO:397),
DOM16-102 (SEQ ID N0:398), DOM16-103 (SEQ ID NO:399), DOM16-104
(SEQ ID NO:400), DOM16-105 (SEQ ID NO:401), DOM16-106 (SEQ ID



(SEQ | D NO. 407), DOML6-112 (SEQ I D NO 408), DOML6- 113
(SEQ ID NO 409), DOML6-114 (SEQ I D NO 410), DOML6- 115

W@ BQMING. 41 1), 5 DOML6-116 (SEQ | D NO 412)PCT/GB2007/000049
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DOML6- 117 (SEQ | D NO 413), DOML6-118 (SEQ | D NO 414),
DOML6- 119 (SEQ | D NO 415), DOML6-39-6 (SEQ I D

NO: 416) , DC]\/I16 39 8 (SEQ I D NO 417), DOML6-39-34 (SEQ
| D.NO 41%@ 39 48 SEQ | D NO 419), DOML6- 39- 87
( SEHD Mé@)107 1468), DSEA1 6 DOBICEBQID, NO:404),

NS TR ?04}92 TR e 0 1

( $EEIQIID N?@Zi)D%NPgWINg (ig%ll@eNOSE@_) I%gkg?ggﬂ@ éSEQ ID

ﬁ%%@% Dé%%élé@(&@@ ID3EHH D), ROM26115 meﬁﬁomm

D B Rup RO R P BRI oy 1

NCSEQJP, NO@VEHH-T3OMI 511 g@ggepn ID ND%S?%I))OI\EIO/E gscg@a@s 11112

S S% ERITE Res GobH) T G En SB0Tike s Sl S0 D38} ).

NP ST TR e
§9®SEQ INON@z2)1), IDI@NM@-@QQ@(SZQ BEYO:B2NODOM3)6-39-100 (SEQ ID

@&%@QD@%@%8%38%@’&%”1@%2?8%@3&04%@5@@%5)

$E§M15l3l§iQO$ BEQ PONIER4 R 130%1
( s 2094((2 N No%?m 16(&%2)45?13‘@%&?@ 427), DOM16-

Né94@é)(SEng 8. Le iom@q mgq M@@Ml)a -3NBY

Ao NRAeTnoMIB eSS RO PR see
St aan ooty A0
BI04 SR NB 45 16 4k (HRIT B REAGIPMI6-
NBb5 14 350! 1D NO.A45%)D %@iﬁ@sﬁ%&%@o“%&% Dg%% A3FR

I D |\|o§672 NB18 Z)EQ I'D NO 468
NGR@IP, N(&Bze) (IBEQ 1P INO743 8%, IINB21440SHTDM 6MNO-2ML(SEQ ID

el Bhvr cabretddbdre EadiiEne iR mpo)

s e 66912)03f(SEQE®:ROC4?ﬂ) DOPI16SH-204 @HQD KO 4145), DOM16-
ég ence that has at | east about 85% ami no aci d
S

OREREQIDNOHAAON RAVH R 9-3HO{S EQIRINOSAATAROMGIS-39-207
Ao B O CPAG,TGH GEROBTI LIS
DOMLE5WSNBSESEQOD NO:826, NBDOG 1D NO:BED), NBINSEBLIT) NO:453),
Dg\é146(_3%% fDS E’%ABI),'\QB%%QEQ IB%/(%E}_SS), NB6 (SEQ ID NO:456), NB7

(SEQ ID NO:457), NB8 (SEQ ID NO:458), NB9 (SEQ ID NO:459), NB10 (SEQ ID
NO:460), NB11 (SEQ ID NO:461), NB12 (SEQ ID NO:462), NB13 (SEQ ID
NO:463), NB14 (SEQ ID NO:464), NB15 (SEQ ID NO:465), NB16 (SEQ ID
NO:466), NB17 (SEQ ID NO:467), NB18 (SEQ ID NO:468), NB19 (SEQ ID
NO:469), NB20 (SEQ ID NO:470), NB21 (SEQ ID NO:471), and NB22 (SEQ ID
NO:472).

For example, the immunoglobulin single variable domain with binding
specificity for EGFR can comprise an amino acid sequence that has at least about

85% amino acid sequence identity with the amino acid sequence of a dAb selected
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21 (SEQ I D NO 329), DOML6-22 (SEQ I D NO 330), DOML6- 23
(SEQ ID NO 331), DOML6-24 (SEQ | D NO 332), DOML6- 25

W@ 3BQ0$MING 333), DOML6 5 26 (SEQ I D NGO 334), BOMES2@7/000049

(SEQ I D NO 335), DOML6-28 (SEQ ID NO 336), DOML6-29
(SEQ I D NO 337), DOML6-30 (-SBQ | D NO 338), DOML6- 31
(SEQ I D NO 339), DOML6-32 (SEQ I D NO 340), DOML6- 33
(SEQ ID NO 341), DOML6-35 (SEQ I D NO 342), DOML6- 37
G:BEQhe @rdu@caﬂs'ssungmﬂm@maa 7((SEQ IEDNIG 344D OMIGMISSID)

(G054 R TR IR e st
PEERO ) pOTMes G0SRRBIRIB0) BRD A7
NSES3 1) DDRMA 15623) (SHODND B70:332) BEMI1 62 MG BI 4D, NORSRS DLM1 6-

%éé‘%@“m%?% DARENra? 402 3BT RODAMI 28D IS o1

(\@é@q)%&?{%@ SSEQ&‘%& @@31)8291\11%&@'\'7&@@(2)11) M@)é HoM16-

SE@Q FDRED38%) DAXE-S2 (BEQ IQH@IEBON@QMél 33[]2@@61-1367

BB RO SRR RN

QEDN@SQ DC@@I«@-@Q 8EQ SEQI@EM
Q1D 20

§\’§E@?® RB r) sr%@mstom@@« N03721\)I@@Q@);Dﬁ1\/116—

“25%42@32%9%% D@@ﬁ%‘%ﬁﬁ@i@%ﬁg%‘ﬂ%ﬁg%ﬁﬁ%”

NGEES 1)PDRGE B5749) (SHUDKN 6482 57)SEQN D5-MD(SBQ 1D NIOWES), EROM16-

PEES QP EEY) DsdiirdbA5 R D Mo b Akis SEARS 66

%Q I)g)ﬁNgigag@ (S%@rc&@sf Sggl\%ﬂgi gg@éé(g@b N@@B@fiﬁﬁmé-

OBEREQ LHDIM@SS@)) DCMM.@ZQS,EQSEQJ@[%NDDQM)M BAVES- 195

(5% D PURR A ! SR ARSI e

66ESED DDND:385), DONM-87 SEQIIBRW!IB5 D21 8H)(SEQ ID
DOML6- 101 ( SEQ | D NO 397), DOVL6- 102 ( SEQ I D NO, 398
B@/ﬁ@ﬁ)lﬁ@l\/g (B 35y 67)M1@@Q(§ IO ROE M GUIM16-

RN AP IR0 PABSIDDASER B 492

NEF3 NG BOBY16-DOMES) TDS@:SEL), DDONMIGB-464JEQ DONG:378) DICHES-
R A 138037 1% (SEG RS AP Hon R sbins 52
NO:376), DOMI16-79 (SEQ ID NO:377), DOM16-80 (SEQ ID N0O:378), DOM16-
81 (SEQ ID NO:379), DOM16-82 (SEQ ID NO:380), DOM16-83 (SEQ ID
NO:381), DOM16-84 (SEQ ID NO:382), DOM16-85 (SEQ ID NO:383), DOM16-
87 (SEQ ID NO:384), DOM16-88 (SEQ ID NO:385), DOM16-89 (SEQ ID
NO:386), DOM16-90 (SEQ ID NO:387), DOM16-91 (SEQ ID NO:388), DOM16-
92 (SEQ ID NO:389), DOM16-94 (SEQ ID NO:390), DOM16-95 (SEQ ID
NO:391), DOM16-96 (SEQ ID N0:392), DOM16-97 (SEQ ID NO:393), DOMI16-
98 (SEQ ID NO:394), DOM16-99 (SEQ ID N0:395), DOM16-100 (SEQ ID
NO:396), DOM16-101 (SEQ ID NO:397), DOM16-102 (SEQ ID NO:398),
DOM16-103 (SEQ ID NO:399), DOM16-104 (SEQ ID NO:400), DOM16-105
(SEQ ID NO:401), DOM16-106 (SEQ ID NO:402), DOM16-107 (SEQ ID




(SEQ I D NO 408), DOML6-113 (SEQ | D NO: 409), DOML6- 114
(SEQ ID NO 410), DOML6-115 (SEQ ID NO 41" 1),

WOSMIASBIS (SEQ | D NO: 412), 5 DOML6- 117 ( SEQ | BLT/GB2007/000049
NO: 413), DOML6-118 (SEQ | D NO 414), DOML6-119 (SEQ ID
NO. 415), DOML6-39-6 (SEQ I D NG/416), DOML6- 39-8 ( SEQ
ID NO 417), DOML6-39-34 (SEQ I D NO 418), DOML6- 39- 48

bois 45@'“5@%@% B0 NG A0 BRERI361 00 6 QBN ®A05),
(SEQ L IEONRE 5@% ﬁ@%&gm@% ! ?%%%IPWZ%MG 112

mmsmmoaogsm@mﬁw 426Q,ID NIOMDS), 396194@6 1(18%@3@@1)

%@?@M% ‘7?%&15% 5%3?1>?'§§5%1%1 w&mw NG 4955)
Smmwif@ R QIB OB DR 1 R B S TR 110

( SEREQDDND 43 4), DOIAVESIINSERI BB 14), NOMBE39- 8J(SEQ ID

ﬁ%@é}f‘,& BS54 13BN RO S N9,

S
( mM%N%SgS(?EEQ%@N%@ZP?@dM gﬁcg\ﬂpl 2 %gl)r BOM16-39-

NOP2 £455Q IBANP 61233 DO 1 68860 00HS R IIMISD; 42BONDGMIS-320R)1 (SEQ ID

o SR, PR e RO bty

NODON) 6- IE%IWQSBQ-IZDNO(@EQDMFS@ﬁga s@@\ﬂﬁ%@4 2 %)?15416-
(Nog%i?? (SkgJD 1%@@@9} NG, ﬁ%ﬁ)l N@EQ(I%@F‘BON@QI(ZE)S%9 108
NSIEIN Ao HB8 0 SR B NI4T oy B SR

NBQTQ $EQ DOMI®-3%9) 1 (S4B 0D (\EEEB4)DDNDM468Y-11MRIBQIBEM:435),

e il Ry e g
17

L AL

EhR k), DORIG-1920 bRy 1o e g B PRAU RS oba (kS abiguas)

( EGE)MmdpmoAtt(SBQsmﬂmmg) grcaMtl &39@1?5%{3@ ]}D?NO :446), DOM16-
he acti vi 0

@C 300 (0 b G T BN 630 90 EEER T NOAIR ) ROM16-39-200
7 DRHORD 395460 D55 B0 NOS30 RIS, GG B Nygs. NB2

an(;S'EQ D N@ﬁéz)oN;mr@Eg‘zrma 4539;@34 SO aD(Nr@Hahp N@)S S8Q ID
EXB4s kb 98RG 1he5:4385 N RIS RS AL b (86 (55 4s),
NB9 (SEQ ID N0:459), NB10 (SEQ ID NO:460), NB11 (SEQ ID NO:461), NB12
25 (SEQID NO:462), NB13 (SEQ ID NO:463), NB14 (SEQ ID NO:464), NB15 (SEQ
ID NO:465), NB16 (SEQ ID NO:466), NB17 (SEQ ID NO:467), NB18 (SEQ ID
NO:468), NB19 (SEQ ID NO:469), NB20 (SEQ ID NO:470), NB21 (SEQ ID
NO:471), and NB22 (SEQ ID NO:472).
The ligand that has binding specificity for EGFR can inhibit binding of
30 epidermal growth factor (EGF) and/or transforming growth factor alpha (TGFalpha)
to EGFR, inhibit the activity of EGFR, and/or inhibit the activity of EGFR without
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i mmunogl obul in single variable domain with binding
specificity for EGFR that 5 binds EGFR with an

w@edo7s3y2 (1(D) that is between about 100 nM aPdT/&BRT/000049

1 pMor about 10 nMto about 100 pM as determ ned by
surface plasnon resonance. The-1igand that has binding
specificity for VEG- and for EGFR can bind EGR with
an affinity (KD) that is between about 100 nM and
abbatantibllp Mhdbitiap bindingldY epidetroalajpowth fa&0r (AGE amd/or

oA e s tndepd (A hed 5 BORR o compr i se an.
| Munogleohuhd ﬁlaﬁhmhﬁdlﬁg Eﬁe@ﬁicﬁyWFR‘@aﬁ Qolpcblﬁgﬁlt J

specificity for EGFR that is a”~ VHH The |1 gan
Hasausogldbwign sipgleiviarighle foiain ECFRindig spmrﬁmt}sﬁ)r EGFR that

SR RRE e T el oS e ol 1 vt o
HHBEKL0GAISH BbdRA 00HMNA 2B dBIiMEN BY Slirfach PIBMoN kesohshceONe
enbodi nents, the I|i gand that has binding specificit

for EGHRligendifhat h@fﬂ"lnﬁlm% spestieity feoWBETsind forE GFR gt find
LI%IQFQI}‘ Wét ngle gﬁ 114 I{b)s‘ilhnlgi ﬁ ?‘E‘l@&ﬁ@@ ngn bou%1 {]EM orab about

| iogavido Ebvak 1 D@pl\/b B3 dbt@@mﬁ@di‘@y firict ylasmon bésbincg0
conprises. an_anti body Fe region. In sone enbodi nents,

‘the | ilgsdizandthst hadinding sprgiecity F RS ER SBRICPRPLISEAT abl e

SRR SRR 80, CPBR B! ) A
i‘mfmnogl obulin vari abl e domai n pol ypepti de conprises

an ant j1e g%a—ﬁa%hﬁsﬁﬁ %@éﬁ%@ﬁ”ﬁ@ﬁ&ﬁﬁnﬁ%ﬁ Cg‘{nﬁ’ﬁe &

qmﬁﬂiogﬁﬁm sihBR Jatigse @oﬁﬁﬁ%ﬁl‘tﬁ@iﬁdﬁhg%b@@ﬁ@ity for BEGFR that is
|rmunog bulin™ variab domai n pol ypepti de that binds

EefeRed @ﬁrgr@mvecq@@isy@@pfamm u and a fwinap Vaci d

sequence t hat i .
of an gﬁ?me E@}—)E{élmae A gqecli;ga%é ed fhat Eaesrbgrlqagn gﬂ?t&er S Egrlr? an
tlge-latd foam & othpsisigenastaivo amnﬁlﬂbgloE@ﬁRsldg;b vaflable domains

di scl osed herein at no nmore than 25 am no aci d
p%%h?@é’ﬁ‘gsﬁ?%ﬁﬁ%oé sequence that has at | east

GAb | Bk YrbahgcHE HABRUEREE BhahR Al aE Forr
mqusm&tlbbcﬂwl?br&wnd conprises single

e R0 B BT R A
SREEEI8 G8mia |t16§ EHalt Qﬁggdn@zeﬁ @ﬁhﬁ)ﬂh)’lﬁnﬂﬁi EGBR GURIMEELLo a
of anti-EG- d dlsclose herein, or differs from

trieeepiori Wheraisi saidswiegle irsmupeglebilin aarRediamain slyrspéde
hc%rm%'rﬂes a CDR3 sequence that is the same sequence of CDR3 of an anti-EGFR
dAb disclosed herein.

In other embodiments, the ligand comprises a single immunoglobulin

variable domain polypeptide that binds EGFR, wherein the polypeptide has an
amino acid sequence that is identical to the amino acid sequence of an anti-EGFR
dAb disclosed herein, or differs from the amino acid sequence of an anti-EGFR dAb
disclosed herein at no more than 25 amino acid positions and has a CDR1 sequence

that has at least 50% identity to the CDR1 sequence of the anti-EGFR dAb.



5 at no nore than 25 am no acid positions and has a
CDR2 sequence that has at |least 50%identity to the

weDRz/08Bgrence of the anti-EG-R dAb. | n other PCT/GB2007/000049
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enbodi nents, the ligand conprises an i nmunogl obulin
single variable domain pol ypgptide that binds EGFR,
wherein the pol ypeptide has an am no acid sequence

that is identical to the am no acid sequence of

ant i - ECGrRtherbmbidtiniests) the didadteeampriseosingle itnfusio ot Weiable

A oRghEA D FBESiart 1P HER 0™ b ey Bemiidn aes oh oo acid
S Qa4RA6Lthat BMenhlaa t&tnd £38b ﬁég%%‘%gﬁééﬁ %g%%%?%%closed

sequence of the anti-EG-R d
t therdin, gadifferofrpmitbesmb acivhaeqoeice bfi kit EGFRA &b disclosed herein

NI TR b e T

i o idedtity kO tHe DRI AR ARG d}LtE@&HﬁEG?RQ%@” anti - EGFR
dAb di scl osed herein, or differs fromthe am no acid

sequende othier enbedimentEGhRligadsl codisiskosethienasbulin single

am no.aci d .positions and has
R A e G S A e
s egliensdd efqueite thatis rdetdiddl e aRndASd SequbhdiRorS8GURNTEIAD
has at | east 50% identity to the CDR2 sequence of the

atscloseshereingorglaffers fipnp thsaimiaoheid iserienes oftané-EGHRMGAD

C QI N i,N:S] variahle d j

S CFBLLEES20 | TURALARiAL RO oA AR, DT D
halsat &ns atdedsh®0% édattiseiguba CORBhetudnge bfitethe HGER IABE

am no aci d sequence of an anti-EG-R dAb di scl osed.

herei n;*8 eﬁ‘?‘%‘?‘%ﬂ’?e‘ﬁ?ﬁhﬁa EE@WS%W@@&{WI%@%}?
aRhHalTEE RN et . i

am no aci d g%gig?i %%@g%j&%gﬁﬁ%g@& glg%ﬁ(ggpéppﬁg%l 2%313
armignaid sQueiagdhatiis identical rethebRncaiflisgoencfofthanti-EGFR

I A0 Ry SRS RAENSE o Do

EGHsR0ddbhertin abhdi@iorean d5 AR Sacid Pésitidrd aNd hePAPDRI&R quence
obulin single 30 variable domain

an i mu n?gl i n sing ' ,
pgr%t paptilerst 1atdeptityds tecERR 1 geavesie of the apéiBFdbd Ablend has a

h ] [ ) FS\d cal .0 t
e 0908 P SIS Db BRI R o
héAbin, or differs fromthe ami no acid sequence of an
anti - E dAb . 2007/ 080392 PCT/ GB20Q07/ 000049 _-40

G PRt g

di scl ostE™fie ANt INAPEEC NERTISE A nggldpulin single

OB a9y e B SN AR B,

a ArpaasidsequmRs thas iidaatécat todthe hminomcid egeencbO¥an anti-EGFR

| 8B didcYoskd hérlé]i%, %@%%l{g Ceearr?l];lo %cr}g sgqnutein(_:e %Ga;%n%%GFR dAb
disclosed herein at no more than 25 amino acid positions and has a CDR2 sequence
that has at least 50% identity to the CDR2 sequence of the anti-EGFR dAb and has a
CDR3 sequence that has at least 50% identity to the CDR3 sequence of the anti-
EGFR dAb.

In other embodiments, the ligand comprises an immunoglobulin single
variable domain polypeptide that binds EGFR, wherein the polypeptide has an
amino acid sequence that is identical to the amino acid sequence of an anti-EGFR

dAb disclosed herein, or differs from the amino acid sequence of an anti-EGFR dAb
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wo baw/oki3pzls EGFR, wherein the pol ypepti de has BOT/GRBRO0MO00049
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acid sequence that is identical to the am no acid
sequence of an anti-EGFR dAb#@i scl osed herein, or
differs fromthe am no acid sequence of an antl - EGFR

dAb _disclosed herein at no nore than 25 ami no acid
palseiqsedh Bergicat na snase GRRL S sEtve h@é pofitivhsndlins a &IDR Basience

S 408 e PRl o) TR e

i dEDR3 ts@quteﬁcettha HabRP st 0B IdEntRY td !h% A3 seqebhdR AR anti-
and ha‘sj g sequence that has at |east 50% i dentity

t GYHHE sequence of the anti-EGFR dAb. I n another
nmbod t IR t -havi
o Cory T TEer EaTetMEER, 4Rk Airide ol BB S e

t Wanﬁ]ﬂé&ﬂomaqnmm;qmpmﬂe that tEnds ECEEKRVHABm tHé @lkzpéiﬁi@e has an
her ei n. n odi nent, the |nvent|on S

anot h an
ECERP i SRIEREe (R RIgnCARI e a8t g SeQuRate 0fde anti-EGFR
I f
s SN, s S S SN s o
edisthisadhereintdt o imve thai A aisn@aci EEHIR Gt ang dias sCDIalvédqgence

S | east 50%.i dent.i to t
U s aIE S0 radiBhie e BB SRR ncR ot e GO GRR dih and has o
| TR tdpen@hadiaf B Tbast 5@% iBaENtd t‘R@ Olﬁ(ﬁé’bqgéﬂ%:@ of the anti-
anta oni st having a CDRI sequence t has at | east

8Abiapg hasn CRR3cEmIEense thathasent aﬁastaﬁﬂ)"/menn@@ﬂled(amw

FE‘; eI E%C core “cequence of the

ant i - EGrBnatidr. erﬂm)dfm@it ke 1rﬁfﬁiil¢td1 FRAEGRR hthgbnes hidhg h ©DR1
an EGFR an onj st havi ng.a CDR2 sequence that has at
ST SO O Rt 53 N KRG DB b eate ofin antl BGER dAb
atscrdBtd R gpd di scl osed herein and a CDR3 sequence

that has at |east 50%identity to the CDR3 30

sequende amthermlmdtmenE@ﬂmhemmn ik an &GRhatta gomiso Hh\ﬁﬁ@h CDR2

& denven i-on 0 havi n
S SEmiSTRERH B0 oo Do RV SO dRe Peajend g wctveorr aao
sdifurBeth@tinan anti - EGFR dAb WD 2007/ 080392
PCT/ GB2007/ 000049 -41 disclosed herein and a CDR3
sequendapyiher gppedigrent. dhesinvemoen iden BGRR antagohist BDRAg a CDR3
S I ther erhodi
R kAP b R i R R By T R TP
sdqsubﬂ@bh&:rbtat has at | east 50%|dent|ty to the CDRI

sequence of an
g ?n another em%odlment tﬁe invention is an EGFR antagonist having a CDR1

sequence that has at least 50% identity to the CDR1 sequence of an anti-EGFR dAb
disclosed herein and a CDR2 sequence that has at least 50% identity to the CDR2
sequénce of the anti-EGFR dAb.

In another embodiment, the invention is an EGFR antagonist having a CDR?2
sequence that has at least 50% identity to the CDR2 sequence of an anti-EGFR dAb
disclosed herein and a CDR3 sequence that has at least 50% identity to the CDR3
sequence of the anti-EGFR dAb .

In another embodiment, the invention is an EGFR antagonist having a CDR1

sequence that has at least 50% identity to the CDR1 sequence of an anti-EGFR dAb



5 disclosed herein and a CDR2 sequence that has at

| east 50% identity to the CDR2 sequence of the
w@rio7AEBFR dAb and a CDR3 sequence that has atPCE&BR007/000049

50% identity to the CDR3 sethence of the anti-EGR

dAb. In sone enbodi nents, the Hgand conprises a

singl e i mmunogl obulin variable donain polypeptide

t hat ant agoni zes él nhi bits) human VEGF binding t

oilsc&c@eéhmem e GPR3 $aquenes gt kasi ﬁé&%’é‘ﬁﬂtﬂtﬁ to the CDR3

I tide conprises a CDR3 sequence
gﬂl?ﬁggg?ﬁglggéﬁeé@t%ggﬁce of CDR3 of an anti-VEGF dAb

di scl ogadnbheeémbodiment, henn\&ﬂ‘ﬂondlslmrﬂ@FRlahtagdmlgémdmg a CDR1

conprises a S|n | e i nmunogl ob ari abl e domai,

D HeRysEBE T bEn Al eas! HTe Fpmes (o b BRY SEWEREEP BB BGFR A
5 Nags@ed igl%m 0 @éb@z%%g%@&&& mtat le%st' ﬂﬁ/@ Ideﬁady tb el (BR2

amno aci d sequence of anti -Vl Ab di scl 6sed
hegegignce of tiiahfidEGFR dainanhe GIRH @eqacm@ thgdnae aidleasd H0%ridentity

anti - VEG: dAb dis¢l osed at no nore than 25
anﬁoﬁ}éegpﬁésﬁﬁ%‘?nﬁ{i g‘eé‘ﬂﬂﬁﬁgﬂml sequence that has

at | eas Ig:séglé’én%mﬂl&i’fs e 1 ngggd @Qﬁbn%%l&{gl@nﬁﬁuﬁd'g@obuhn

anti-V In other e dinments, the lig
c ovgrizb ke nsiimpdlepéntide oy boiBganizes\(ihibils) ]@umggvgg}ﬁggmfimg to a

pol ti t hat . bi stoV

10 DoreyBagh raE gl ngRad R b AT Llekohl potypeptice
i d&ﬂﬁybri?s%é aUDR’f@q@BﬁdéQhaa@d tte §zﬁﬂ¢l§aquen@fofmm{3 VEEFntiAVEGE
di scl'osed herein, or differs fromthe anm no acid

seézﬁbdtsélOé‘fdlaﬁWliﬂ-VEG: dAb disclosed herein at no nore

than 25 TR dgngrgg/ thd | 0% %G&PH&% iR iin

t hat has | 'east tity to the sequence
of v&rta@leadﬁmalﬁlﬁﬂirpekﬂme R4 bimils OTH(EF, velredpeiol itregyol goeptidshas an

I i gand copprises an.i uI|n S var

15 do ﬁrﬁ}n,q 31551 SPRBTICE dhaat i ntmaﬂt&g %{%ﬁﬁg‘lﬁwc? ﬂtan an% VEGF
POhXB %%10@9(1 H@fémagr Qif TR Gensi gl H&ﬂ g&qiehed ofi 8 anti-VEGF dAD
identical to the am no acid sequence of anti-VEG: dAb

d| distloswlchenein ef mg more dip 28 pwinorasid pestiongiapndhese @OR1 sequence

VE C i re
© hIHE RS s HanEoteh il P AR o BRY SeOREEe UFRE A M di0aD
30 t hat [PBedmbRBEEntD (e ligedtcoinprises didte mﬁﬁnmﬂn%ﬁable
of the anti-VEG dAb. I n other enbodi ms

20 ¢ o@mp@@lmptlmb@p%@\(l@ﬁ@,l \ﬁlbqr@n thepq mﬁpga@g m1no acid

A e o

ac heree g éififees fromatthé a;mmdemm seqente of drdi-WHiGHod Adrdligclosed herein

ti-VE h
G A Bore oA R &R AT BT S At BfveCOR2AR s g ot least
dAB o dissa t9%&§1e*@§m C[%ti:ndé%f'ﬂﬁéfﬁltitVEGFZﬁMﬁm no acid

positions and has a sequence that has at | east
2550% i deiit pthyr erobedimempRie Heapdetonprises ahiauapaglopeby sgals

an q’anaab%e domain polypeptide that binds VEGF, wherein the polypeptide has an

amino acid sequence that is identical to the amino acid sequence of anti-VEGF dAb

disclosed herein, or differs from the amino acid sequence of anti-VEGF dAb
disclosed herein at no more than 25 amino acid positions and has a CDR3 sequence
30  that has at least 50% identity to the CDR3 sequence of the anti-VEGF dAb.
In other embodiments, the ligand comprises an immunoglobulin single

variable domain polypeptide that binds VEGF, wherein the polypeptide has an
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5 CDR2 sequence has at |east 50%identity to the CDR2
sequence of the anti-VEG- dAb. In other enbodi nents,

w0 b@7i08gand conpri ses an i mmunogl obul i n si ngl ePCT/GB2007/000049

vari abl e domai n pol ypepti de that binds VEG-, wherein

t he pol ypepti de has an am-ri@-aci d sequence that is
identical to the am no acid sequence of an anti-VEGF
10 dAb di scl osed herein, or differs fromthe am no
amiireh a&ehsmqmme dlat &ridemtical (EEFamo actl Bghawe o hie pi-IY E&HF

25 t d
43 Eioted fitep. pEUMER FEb G008 PAIES o7 5 wHETCHRGEF 4Ab
SRASACRrh af MEmBRY tharY! E%ﬁﬁbacﬁf‘ﬁoshﬂﬁls %nd %%C@Rq URhsice
that has at | east 50%identity to the %ence of

ﬁltaehasrﬂt least\ﬂﬂ%ldmbty teshg @Dl Héqueéﬂmﬂhhmnméf E éAb and has a
| i 0a
e o B TR SR B8 s T b

Ralypept i de has an am no acid sequence that is
identical to the am no acid sequence of an anti-VEGF
dAb dilsetherswbadéments, the Heandfooepsises aninrpenoghabiykin siogle

L e L

sefneni@sedfertdaaliat iaileatical eetht amd¥o doitbstguencetod ah heti-SIDIRIF

f th dAb d
AR s here et Qekoun 8 S BYInD G e BPRE R B ECGiAD
LI RM herei{ &0 H10Pe th]'aﬁ‘ 29LREo &W@?@lﬁ@ﬁtaﬁd hhd'& CDRYaRGuence

conprises an I nmunogl obulin sin vari abl e domain
pledt hpegtleadie5 4% aienbt}nt@sthé/emz smeaneqa af thhenp ol EpE éAibdied has a

A0n 8 eqins? Qi B i d ST SR GRbe DR ol bk 0

her@er gapor differs fromthe amno acid sequence of an
anti-VEG- dAb disclosed herein at no nore than 25
ani no Taeibgr grokediimenis. thedetkcomTDRIALEHIEIEO WA S as

%
S 0EBLp S E Lo A SRR P
lagd6¢ 2B Yoquekeuetthdtys identided tcﬂBBﬁnm&qm sezqueficetdfen antiiVEGF
P R Ve, T RO N
\éﬁl%oc?(ggg fl&gﬂ%gﬁo Reld H3299 4LRR04Q 8051;1& sl A MOk @@RI sequence

I nent, the invention i s an ant agonl st havi ngl
dhaTbhry at lsasqﬁ@ra édentitpato thagiDeRI seeagtce 50 eiadBrYEEY ddd anddas a

P SRR o AR SDRITR s TG RR G Bl

ant@ganbst having a CDR2 5 sequence that has at | east

50% identity to the CDR2 sequence of an anti-VEG- dAb
In other embodiments, the ligand comprises an immunoglobulin single

variable domain polypeptide that binds VEGF, wherein the polypeptide has an
amino acid sequence that is identical to the amino acid sequence of an anti-VEGF
dAb disclosed herein, or differs from the amino acid sequence of an anti-VEGF dAb
disclosed herein at no more than 25 amino acid positions and has a CDR1 sequence
that has at least 50% identity to the CDR1 sequence of the anti-VEGF dAb and has a
CDR2 sequence that has at least 50% identity to the CDR2 sequence of the anti-
VEGF dAb and has a CDR3 sequence that has at least 50% identity to the CDR3
sequence of the anti-VEGF dAb.
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anti-VEG- dAb disclosed herein. 10 In another

enbodi ment, the invention is-4h-VEGF antagoni st having

a CDR1 sequence that has at |east 50% identity to the
CDR1 sequence of an anti-VEG- dAb discl osed herein

and a dprRro tberq@@hi@en@maﬂle frpsnaen jseasfEGH dttiagemstilayinga CDR1

ot P ERE AR Bkt 1diRiBdb e OB ehienglo e omiargp aa

a didd%ed hbreicquence that has at |east 50% identity to

the CDR2 sequence of an_anti-VEG- dAb discl osed

her ei n laRgothecbp diaeniche invepten isae \HEGF ertegorgdtaving a CDR2
[ 0 e anti -

| ey Pl R0 REIMSTE e pRA el GantVEor anb
arﬁm@m@dh&rehﬁw ng a CDR1 sequence that has at | east

50% i denti t CDR1 sequence of an anti-VEG- dAb

20 di sdPsag elh?é?‘&dﬁn%mdha pERaoisgefe@l epagomgidaying a CDR3
| es@&ﬁen%@ %f?a't Ha%rhtt 'léa¥t 409, ﬁd@ﬁtltg%ﬁge éﬁﬁ@?% n@ef offdd Iltl VEGF dAb
anti - . I'n anot I nvVen
ardls\m@damtewgom st having a CDR1 sequence t hat has at

| east 50% i nt|t to.the. sequ of an, .

ant i - VEGRYQL Eflgg’e WFBEWQ%&%@%a%%ﬁ@ﬁ@anCDm
t hahudnas tiat hése@ﬁasm% 1&@@@ tb thed @R Qe eldRee @ﬁan%%ﬁueﬂeﬁ dAb
of the anti-VEGF d CDR3 sequence that has at

| éb%ﬂossd)%ﬁemeaﬂduat@DRi @equqecedmag etjlseri G8Yoidentiy to the CDR2

antj - . i onal enbodi ments, any of the

I %g%%g%te%??%égi%?eﬁn further conprise a toxin,

such adn anﬁt?iélofirﬁbﬁdﬁnerft,r t@e ifvagiieeds ag EGERbMthgonist having a CDR2
anti neta protein, . polypeptide, pepti

i de
pRETHsRCE i Ehaégﬁé }ﬂast SO%e *dgg’(ﬁté/éo BA @equence of an anti-VEGF dAb
Chedonibe [’l@l@ﬁlﬁ%‘l ,CBR3 E@Eﬂfeﬁ%llﬂ 10§ apfeaét Ry ?8&% td ﬁle CDR3
particular e rrents e toxinis sur ace” act
t srquenteofjthe aatl—f\/fféﬁ? dAdi cal generator,
radi on cI | WD .2007/ 080392 . PCT/ /000049 -44
|2 ot ndf eBEb AR RcHty & TVegHigRs G%? ageIp§tdaying a CDR1
hakdudnicé thatkdsem HaRtG 0% Riehlity to BCHDRS séquRAtYH alﬁydnen@EGF dAb
gl ycol noiety, serumal bumn or a fragnent thereof

sed perginyasd iR 3 spquanee thaidras et lepst 50Miderfitp & theFDR3
%&% oPlhed @R}Eeéﬁ’dﬁﬁmp“ sing a binding site for a

|de t at ‘enhances half-life in vivo. In sone
e rTb odi ManhstherSertbvdithaltf the ifventod BRdIVEGRRMteEdhidt hading a CDR1

¢ REUD SHE S h SHA 100 DeRars U5 SRR berelmte GhenE VEGE dAb

I E @RS 4% @DRARebhddABMhas Meast 50% identity to the CDR2
sequence of the anti-VEGF dAb and a CDR3 sequence that has at least 50% identity
to the CDR3 sequence of the anti-VEGF dAb.

In additional embodiments, any of the ligands described herein further
comprise a toxin, such as a cytotoxin, free radical generator, antimetabolite, protein,
polypeptide, peptide, photoactive agent, antisense compound, chemotherapeutic,
radionuclide or intrabody. In particular embodiments, the toxin is a surface active

toxin (e.g., a free radical generator, a radionuclide).



SpA domain, an LDL receptor class A domain, an EGF
domai n, and an aviner. In other enbodi nents, the

whadof0803p2 extendi ng noiety is an anti body or PEHGBR@AYP00049

10

15

20

25

30

fragment (e.g., an inmmunogl obulin single variable
domai n) conprising a 10 bind#ng site for serum

al bum n or neonatal Fc receptor. In particul ar

enbodi ments, the half-life extending nmoiety is an

i mundglotierleinbodinmyksg thedigaad fiethdo pahprises mha]f—shfm gxtanding

bi ndi n ite for_serum, album n that o etes._for
ap?ﬂawng s mn?&@@mﬁhéﬁmﬁl%%vaew alDEARP Wi eyt thereof,
ftfé?f)ﬁeﬁﬁ?ré&%ﬁHPm?@ﬁ%ls%rhﬂ%uﬂﬁnM% 8y &%%Qall&lugéomgrismg a
Ngndiag site fdb@miyp:emi@@n eDhiEes halfrjl;fe DONAL:. -18 somsex@bpdnments

hﬁ%&é ex «% @ 111(5% mnglg ng%};\g glgft %géplobrpepude

N@at B diloes REIT e % x(n%i@ldc@d iNh tlfbg,%))up EXkhing of &E&ibEYy, an
NO 483), DOWh-4 (SEQ ID NO. 484), DOM’h-6 (SEQ |D

NEPA dgBin, HOVPh-recqpEEQlaspANKmaB G, EGONMRaiR, {RED avimer.

N et R SRR R e R Bel R,

| dtiNeYy A9Z2hent el fan 2@miBEEbLbUNinNDhcld 93] able dXahih) @inrSEQ a
ID NO 494), DOWrh-27 (SEQ I D _NO 495) DOM7h-8 ( SEQ
@ndlnasﬂﬁﬁﬁ)semmn?vmwre@%t?@ NeFePEY7) , DOWIPr - 14 ( SEQ

: B % Iné%g%cul od1 5( %%agqll\%gxtz ﬁg%%m@%\% 16 ( SEQ

(ISEQIARldBlin502) g velf@vlérdoﬂr&lr( %@ﬂsﬁmmmamg)s;te mnunﬂ 0

(TeSDRGoEEES Tor B 3SR BRSO AN

(RISt a8 et o

(NET4H), NOMBDAG (SBAVIR N29 47 SEDONDNO(SEQ 3 NGaiipy.-ZoM7r-3

L N Eard) oo g TR0 it £ bBME s BRY NGy 479
SDOM7AAO DT DRBIN), PINGELARGAD0IG945 HABORITH 2 (SEQ ID
oA, RN SRS Nt & op OBk B hivO 2, bowmrn-s
;ﬁﬁ%%iﬁ RSB GVARL 1%3%@%4}1'?&@)6 4?36'?&)(51@% @QSEQQMOSE%»)

acl d sedquence i dent w'th The am no acid
sBOMTIeR2 (BEQ IRANO: 439, db@Mﬂ’thﬁd&EQ}@ Yo dp0)s DNEVIEh-2AGSEQ

RO DR Pasds PR b0l 305 DB pF2p iz NORED

4
4%)“711 D%@E(g 31)@&@945) INOM 7AL1) (SEJQOIWNm 49§)EQOI®71N®(SEQ ID

480% 49@&@1\4@-235 Q @N@ '@QL)BOWH@EQ(ID 183 498) DOM71-
15 (SEQ ID NO: 499), DOM7r-16 (SEQ ID NO: 500), DOM7r-17 (SEQ ID NO:

501), DOM7r-18 (SEQ ID NO: 502), DOM7:-19 (SEQ ID NO: 503), DOM7r-20
(SEQ ID NO: 504), DOM7r-21 (SEQ ID NO: 505), DOM7:-22 (SEQ ID NO: 506),
DOM71-23 (SEQ ID NO: 507), DOM7r-24 (SEQ ID NO: 508), DOM71-25 (SEQ ID
NO: 509), DOM7r-26 (SEQ ID NO: 510), DOM7:-27 (SEQ ID NO: 511), DOM7r-
28 (SEQ ID NO: 512), DOM71-29 (SEQ ID NO: 513), DOM7r-30 (SEQ ID NO:
514), DOM7r-31 (SEQ ID NO: 515), DOM7r-32 (SEQ ID NO: 516), and DOM7r-
33 (SEQ ID NO: 517).
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(SEQ ID NO 482), DOWh-3 (SEQ ID NO. 483), DOWh-4
(SEQ ID NO 484), DOWh-6 (SEQ ID NO 485), DOWh-1

W@ SHQOSMDINO. 486), DOWh-7 (SEQ ID 10 NO 487)PCT/GB2007/000049

DOWFh- 22 (SEQ I D NO 489), DOMPh-23 (SEQ ID N 490),
DOWh- 24 (SEQ ID NO 491) ,- DAWrh- 25 (SEQ | D NO. 492)
DOM7h-26 (SEQ I D NO 493), DOWh-21 (SEQ ID NGO 494),
DOWPh- 27 (SEQ ID NO 495), DOMPh-8 (SEQ ID NO 496).
DOM7 r FaBex@Bip(g, ke iNthurd@iobuliDegle-vhdiabiShQnial dhprikdfy)a

. (SEQIDNO 499), DOWr-16 (SEQ I D NO . 5Q0)
PR S19 fws@m pbyminesn %mnse PORF0 gpi¢ sgends thehhad i

\IZ
0818430 LSRR Sff e SRS IAYP
5¢6jted DANThe 2Bup SE@lStith@DQMﬁ)ﬂ, 1OOW0 IR NG:SEQ), IO MOm-12

M RO e SEi79 (BB

WM% %ﬁ@gﬁ@%ﬁe ggbmr_ﬁo%gxm%% P((%gﬁ} g 1?@ ID

IN@ AHQB)DOMHW (SENIZDB@ $HBPDOMI NS (FLTID Nme481) DOM7h-

BT ARG S0 PRI ER BERLI g

H)DM?H—@QEEQ 10eNO: 485)e9®mmro$E@qptm) 486)¢ om»mvsu-m QSE@@D
recombi nant nucl ei ¢ acid. The invention also

ND A 87b RN 23 ASEQILLNO: ﬁ%%mmm (580 1B 290), Bomm-
ZEFAPLI8 SORla S Dbl paemmLE 19 oS IaR I gl BtPN
HOB RDEMTin2 A (SO nbd\ut)mqo;mmhp@ (SEQ Iyaiat,495), DOM7h-8

iR R oReRl EuptsBadt " B, DR 4 RIETRD: asw)

ME191-¢5 G ION YL/ rDONMRI8h¥ES 1D 19@0900)31)@1\@?}@76(@13(2 D

In sone enbodi nents, "the nethod further conprises
N1 L), Ao M 18 (Sg;l“a@dD 190: 5He, PEVEMtIOIRER BN 583 )eDANTr-

[y j t e
G0 55ROIP %0 A5 BONRE A3 EF I NPE SRR TR R R NG
f506), DRV TRIBIESEL UD N@f509), \mmazmgg@% NO: 508) DOM7r-25
PCT/ GB2007/ 000049 -46 nedi canent for treatne
P BQdRNYBn5A5p, %@eré’és(ﬁgﬁé B NQ: éi@e%)éware%%ﬁﬁ&ab NO: 511),

) t a

B8 (S O ROl o UERIEAOZS £, DENEHER (s2Q D

m@vjemp OMGr-3 $ (PPQ EPINO NS5 ), ROM BSAISEQeB NI &16), and

erein cger) conprising as 5 an active
%1}/1'@ ?é?ﬁﬁg%m?\g(gnﬁ7 f the invention. |In sone
enbodiTie ivantid8sé PIAES 1oQR i§52ht8d B8reb@mnBinhhidARkid Qid use
in treating cancer, or cancer cells that overexpress

E@mdlmhgﬁnd\d@smbed hemm end inbectitordags reqohdinamy sertrdn

rln%}lg %g e rego?anflan 'cl%%na 1<f Of et m\%ntmn also relates to a host cell

et

(e.g., recombinant host cell, isolated host cell) comprising a recombinant nucleic
acid or vector of the invention. The invention also relates to a method for producing
a ligand, comprising maintaining a host cell of the invention under conditions
suitable for expression of said nucleic acid or vector, whereby a ligand is produced.
In some embodiments, the method further comprises isolating the ligand.

The invention also relates to a ligand of the invention for use in therapy or

diagnosis, and to the use of a ligand of the invention for the manufacture of a



manuf acture of a medi canent for killing cells (e.qg.,
sel ectively killing cancer cells 10 over nornal

w@eio®30392 n ot her enbodi nents, the invention rRCHGB2000000049

use of a ligand for the manuf acture of a nedi canent

for treating cancer cells that 4ver express EGFR and/ or

VEGF. The invention also relates to therapeutl C

nmet hods tha%ﬂrcorrprl se 15 adm ni steri ng

t héreshrament5r frpatirent PrVERI QIS HPPISPSien Meg@s@S@fieSLChbed herein
nyept bakef0 @ subject in need thereof. In one

errbo i ment,” the invention relates to a method for

treati n(j“}maumeﬁnon dlsorridted tog pFemmieati e ico@pdgtod SLlhE @Ghtment,

in need.thereof a.thera eutléall effective ampunt of

| i GEH niien PUPPLTYESH Qi disqase desrEbersein (e &t sanceReomprising as

5”Etaﬁ%@tnf/éﬁhbré@fen?é)hg‘é?lmbrf‘tl?e%ﬁvélﬁﬁhn' stering to the

subj ect a chenotherapeutic agent (e.g., at a | ow
dose). [Im S@nh enbadtitpentistha ursfentudnereﬂmmmd lfgand foreat imigeating

cancer co m ni steri 0 supbj ect in need
C naatsr o SRt S bR BuPesp e iR fadar s i or " [ gand
of the lmgﬁi erﬁnocaﬂem@rth@ﬁivbnﬁtﬁpﬂ%ia@e%ttb %s&mganhlfeﬁme
wherein said anti 25 neoplastlc conmposition conprises

at Masgfctuse el @méﬁdﬁ@mérrtefp@k}ﬂmg cslefrg., Shestively killing cancer cells

OCh%@}lﬁb %pce c agent can be selected fromthe group

20 et GpBBIIERE 2 drpinipRR Bl dhe subledt p ghets

consristing o alkylatlng agents, antinetabolites,

folic aghdthenahbgimefty,theimetortiRRl@das usPoif 4 151@narfal 18gs

and | at ed i nhi bitors, vinca al kal oi ds,

ep%&gaﬁw pEa weflisament for teasing cancer collsihat aypisapisss EGFR and/or
Sgenerase inhibitor, interferons, platinum

coor| nation conpl exes, 30 anthracenedione substituted

area, mdathhyhvehiiolr alzo redateletoithabponds meglerds i ooﬂn'pﬁ@d

5Sup r essant drenaocorti oster0|des

15 oo PRBGRRE T frekerR g P aguna: o Lieana ogarentiande o

goR @&ﬁ@ﬂb@ﬂh@k@ﬁSlng hornDne anal og. In sone

enbodi nents, WO 2007/ 080392 PCT/ GB2007/ 000049 -47 the

cherot hée ap@mbqﬂnag@nﬂle iilgventpe cqlaetds foreomethhe fagrteafing cancer

c o%ﬁl{ﬂ% g(?gmnngétg qé Igtrégb ggt uﬁl %E:ek:) es’ﬁ%s pe%ag)ﬁ]ﬂp ggﬁy effective

C apﬁmuhtadﬂ Iipand cftheisichiien. hamtem@dnﬂ@m thehethod further

daunorub|C|n procar bazine, mtonycin, cytarabine,

Sn%sr@p?uﬁc\ﬂgﬁw. (&8vichalow

5 ybasristine, bleonycin, paclitaxel, docetaxe

doxet axe, al desl euki n, asparagi nase, busulfan,

c ar bopl dn biher ehbafiimbitsdhe dwa&@dtfaxzﬂrweing fohimeticoroiprises

f d terf
a1 BRI PP QA Baprbietze! S MGy B < rebustrat of
nelighal éfithe MREARM HAWHIaRB-neBXBstiddoRtgoRitioR] WESEMGhIY anti-

5 mi t ot ane, pegasPar gase,

30

neoplastic composition comprises at least one chemotherapeutic agent. The
chemotherapeutic agent can be selected from the group consisting of alkylating
agents, antimetabolites, folic acid analogs, pyrimidine analogs, purine analogs and
related inhibitors, vinca alkaloids, epipodopyyllotoxins, antibiotics, L-Asparaginase,
topoisomerase inhibitor, interferons, platinum cooridnation complexes,
anthracenedione substituted urea, methyl hydrazine derivatives, adrenocortical
suppressant, adrenocorticosteroides, progestins, estrogens, antiestrogen, androgens,

antiandrogen, and gonadotropin-releasing hormone analog. In some emboediments,
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pentostatin, pipobroman, plicamycin, streptozocin,
t anoxi fen, teniposide, 10 testol actone, thioguanine,

WO Ri0sHgg3 uracil nustard, vinorel bi ne, chl or argIEBRG07/000049

taxol, an additional growh factor receptor

ant agoni st, and a conbi nati-o#¥ of any of the

foregoing. In sonme enbodi nents, the nethod is a nethod
of treating a cancer selected fromthe group
trendiestoihegapehtib hgmitisrseleated déom the grovgnconsinider of cisplatin,

S A0S R R B e R Tk

JAIIthiing, RREREstinB ARSIl G0:0AMEEN, dRLBIHREE pPRARRYine,
head and 'neck cancer, renal cancer and gall bl adder

o peicin, Therdbines atopotida nmmthateskate e fluoromravil; viobiagiine,

adm.ni.stering to_a,subject antir VEG at.nment and.
ISt BlpPaimaf el B8 eaaf ontims aldeRgoith Yo iGinase,
Husitahaaesigating Claddhind] dkaBhife) RkudfindMidaMbife, hydroxyurea,
treatnment and an_anti-EGFR treatment by adm ni stering
tloskomide. suipiferen alpbeHepaisean leuaralifederenyptipanegesiiol of

 cand il RS
AR L0, PREBI o e
(entgstatin pigoveeasd, iplisdmyde srestioredn ftag oxikm, Sniiside,
I T R T
QHRGEHBEA owtﬁﬂ@ctﬁpﬁeﬁ?ﬂady%oﬁ@ﬂﬁﬁ& 2 _%%mﬁin\éﬁé‘ﬁ 6t &yl SHithe

i ntravenous, Intranus I ntraperitonea
iforegaiagt erial, intrathecal, intraarticul ar

subcut aneous adm ni strati on,,.pul non i pt ranasal

vagi ndf SOiBF Bt he iR R onethof &F trabnn g Potoniclgpted
'ﬁ%hﬁﬂl%?gfé@ @niktify SEdhAURY Maﬂé@z},/ bﬁﬁi&ﬁiﬁéér?&dﬂ&e&tﬁﬁca%@er
conposition (e.g., pharmaceutical conposition) of the

i(erlensetabepreinomal, brpapicaneert IHeg canepe@onsmallicll ding carcinoma),

[ r el i [ [
ZIREF bR, pabg St ol ol G, 80 R bV capeersapgl cancer
tané galireltidandnest | - EGFR treatment, and the WO
2007/ 080392 PCT/ GB20Q07/ 00004 -48_devi ce conprijsing.a
i gangr%’F FatenHe 2ksp ﬁ%@tﬁbtoﬁp‘“éﬁ'?’f’@ e? pringeripeceE a sRYCEERk
hEGHS SRR RIPARI BOEGFR tREIH I IRKIHE] 6RFRE LS @ﬁ?xﬁtaneous

plurality of therapeutically effective doses o
ladhgamsiration ofah enti-SHsoi ireatmest, ande adtitGIoR biesterent bievi ce

ig selected fr th roup .5 consisting of a. ..
ST g oald iy it PRy PRyl ot Paligand that has
Gendifspetificlt fISCBGREand BEIFRver y devi ce,

i ntraperitoneal delivery device, transdermal deljvery
devi cdhe ipgniipnalsg releirs ey sompovition (e-gnPhamacatical

oS g et BERn S B SR BBy
pawineecuticatly acapaibld@tdiere iy some embodiments, the composition
comprises a vehicle for intravenous, intramuscular, intraperitoneal, intraarterial,
intrathecal, intraarticular subcutaneous administration, pulmonary, intranasal,
vaginal, or rectal administration.

The invention also relates to a drug delivery device comprising the
composition (e.g., pharmaceutical composition) of the invention or a ligand of the

invention. In one embodiment, the drug delivery device is for simultaneously

administering to a subject anti-VEGF treatment and anti-EGFR treatment, and the
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atom zer, an aerosolizer, a mster, a dry powder

i nhal er, a netered dose i nhad&f, a netered dose
sprayer, a netered dose mster, a netered dose

atom zer, a catheter. BRI EF DESCRI PTION OF THE

ek hi@Bp1idiag a ligardkEhid has dindngespetifeity yorsei@R and EGFR. In

nucl eotide s enges .t hat encode h Hono
SRy s TS Bor e aRsSS PRI ohibetarrisetly
kgfﬁgti@mél\{@:and.me nucl eot i de sequences presented
are SEQID :1-27, 535 and 536. FIG 2A-2Cis a

al i gnrienthepémbowimestsnibeldetg daliveyatsyiondeseledtet frem dodgoup

human. d t ha [ hunpn. VEGE. The cl eotide .
SRRy ol iy Rk e e R 5 e R mmarmuseutr
N9 18 ce, 3Rtrdplefonddt ddiRvEs RvRE, MBS aDlclivep) dvice,

nucl eoti de sequences that encode human dAbs that bind
e pnavEGH] vemhdeviess indteiterdal slelivrey des o ietsahaceidediverysiegice,
l. : . - 30. -47]. | .
i Wi F el Be b a by A1 e Bufp vy
aleo2d evaghahdelivdAbdeviideatechil delivenyraeyidd-elsyriddeea transdermal
nucl eoti de sequences presented are SEQ 25 | D NO 24,
sislivery dgwse. arfdnss, 2 tebleh amsbuzer o il ARAtPHZeRfinG

ﬁa%t 8?%9,;%{1 %@’eﬁﬁéﬁc es eiiﬁ%%ﬁ?anrﬁéé?%@ﬂlﬁ%@:nh%@{ 'Ialtwnlé@%r%d ggse
aprayes e guesred dosepnste e wetedal oSEQoiraNCGE:atidder1 26. FI G

6 is an alignment of the am no acid sequences of the

DB R GaToN O Ja PRIV BsClences present ed are

SEQ | N0 A LE/ 1AMt SHQ ehB)-808) Addeokidlé.sedion2fQH4t@BOERAuman
PCT/ GB2007/ 000049 -49 FIG 7A-7B is_an alignnent of

t (Fomanirpisna domaieyiibedies (HAby et gpasifically buydgmsp YH@F. The

I ' i l nbol
e g S N T s AR 52 500
to fadilGi 2AtXC ala gigaerht offvelvamunleotidgcieduargutncasode

d . | D 1 S | D NOS: 138- 148.

e g g ST ThER: 13 TEHES R oI B SEQ
ofp NbeSAARKEENS adsg2pygt he nucl ei ¢ acid sequences
shown in FIG 4A-4J. The amino acid sequences

pr eserftled3 Ard SEQlgNNG adiyelvE4gcleodde aoenpasitherencode
i SRR S5 Sbh aR AR s
(bAKe)20t hatSEEPED NOS:aplay. bi nd human EGFR. The

FIG. 4A-4] is a alignment of fifty-three nucleotide sequences that encode
human dAbs that bind human VEGF. The nucleotide sequences presented are SEQ
ID NO:24, 50-99, 537 and 538.

FIG. 5A-5C illustrates the amino acid sequences of dAbs encoded by several
of the nucleic acid sequences shown in FIG. 1A-1E. The amino acid sequences
presented are SEQ ID NOS:100-126.

FIG. 6 is an alignment of the amino acid sequences of the dAbs encoded by

the nucleic acid sequences shown in FIG. 2A-2C. The amino acid sequences

presented are SEQ ID NO:117 AND SEQ ID NOS:127-137.
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sequences shown in FIG 9A-90. The am no acid
sequences presented are SEQ49E) NCS: 325-450. FI G
11A-11B illustrates the am no acid sequences of

several Canaelid VHH5 15 that bind EGFR that are

di scl o8léd 7An7B\B @@@mmmﬁshe MBino(SE el meiNes abthy dAbMB2

BTy RednabieaNd TR VR T s A s sy~ bas

NEén (¥efled AtdNBe48qlencd\BBT ARESSLI00 tb@é}l@tﬁﬁe aliBPentSE@eldino
NO 459), NB1O (SEQ | D NO 460), NB11 (SEQ 1D NO 461),

NBi} sqaSEwmes prenatabay SEﬂBIQ?sJC% ndBIAEEYS: 18E148.( SEQ
NG: 06810 RTAD ﬁ%&%%‘fﬁi@f@d NehEsdeEbR Habs
NBiL8dSRQhk Budieic46R) seqiBres {hok@ ih DIGNOA 47 0The MBio 4cHEQ
ID NO 471), NB22 ID NQ 4 G 12A is an

L apenpleamtelee SHOTD HO' B e AbeaO R oMo Uxs

that bFf@I gA@dﬁl@usﬁ%{ey Q?:\%k? lﬂlﬁbl@\}ﬁ%@% enggfth%{ é&@gghuman

an no aci sequences are rom esli gnate
I\@Aﬂrﬁa saphdrehdorsain lasmbdd&fse{dAbs) that speci DEUFHiABhEBEQEGBR. The

473) MSA 12, dt
D@ﬂ}‘?ﬂtlflﬁ s?%‘g@:qs[greﬁ@te ?’%éﬁ(&%%?é%%‘?v\hl ghalss al so
referre, tl@AaFOIWmeg Cnd R0 B dANSHuchéS oftﬁé &%\bsl&%oa@d by

an alignnment of the am no acid sequences of six Vics
t thatnubleivchcid sequenseushoaintio HlG. ?RQA) Thevmiab jagidesdquatceso

aC| d segue i cs 30 designated DOWIr- 1

(B %ﬁqﬁﬁgﬁmgﬁéﬁm "(SEQ ID NO. 477), DOWIr-4

( SEQ | BIANG1 AATH) i1uBXAVEY the aﬁﬁﬁ@&@s&‘@ene‘b@ r sevBﬁl/anmElzd Vuus
(SEQ | D_.NO._ 480) and

2Bo0Rssox e reaB OO DOOURR 0SB TR G NBs ¢ BQ INO4s1D),

R A o S T e o e o

acSE;Q R Q@A ESS NBOESEQJM NDotS6),06B7 (31Q &0 NE]WV]) NHRISOQ ID

| Bk s Bapiidc 888 REe AP e RIA G o
NQoO: tﬂ&fj JNBP2 ?S@b POMD462) NED3 é@EG@D ¥87363), M1 4 {HY) 113

an al |%nment t he am no aci %g{uences of seven VHS

t N&:AGH)NIB L (9 18 ¥ QA 2), BEHO{SERUDINOx SR NIBE/ (SEQ ID

S REIEEENGSERAD Do 18 aTSRSBly BT TaESS 01

DR 7 (B 3NBE BESE ) DD ND:44 90 NB2RQRER- IXINOSEQ).I D NO  491),
DOWh-25 (SEQ I D NO 492),

FIG. 12A s an alignment of the amino acid sequences of three Vs that bind
mouse serum albumin (MSA). The aligned amino acid sequences are from Vks
designated MSA16, which is also referred to as DOM7m-16 (SEQ ID NO: 473),
MSA 12, which is also referred to as DOM7m-12 (SEQ ID NO: 474), and MSA 26,
which is also referred to as DOM7m-26 (SEQ ID NO: 475).

FIG. 12B is an alignment of the amino acid sequences of six Vks that bind
rat serum albumin (RSA). The aligned amino acid sequences are from Vxs
designated DOM7r-1 (SEQ ID NO: 476), DOM7r-3 (SEQ ID NO: 477), DOM7r-4
(SEQ ID NO: 478), DOM7r-5 (SEQ ID NO: 479), DOM7r-7 (SEQ ID NO: 480),
and DOM7r-8 (SEQ ID NO: 481).
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that bind human serum al bum n and rat serum al bum n.
The aligned am no acid sequefites are from Vxs

desi gnated DOWh-8 (SEQ I D NO 496), DOW/r-13 (SEQ ID
NO 15 497), and DOM/r-14 (SEQ ID NO 498). FIG 13

i's an AiGl ust isdd Q@n@femtd}eh@mn@ aRfd o 8QRBEHTHS Vb e Bind
that bind rat serum al bumn (RSA). '(Ilhe illustrated

deguencem abamin GI8A)x SThdebipogvaaraido BEequehbes BEQoDV ks

eriznsioh PORR (SRR Pay APNRORERY; Toekb o Padp g+

QI O: 49 FbOMAtS(IEB DB BeMALl WEQIDING: 486),

am no aci d sequences of VHS that bind rat serum
aint OM7h-RIAEQ IhG: BBUst r at ed sequences are from VHS

des! QECEsp RN L3P0 Rl q? %%Bincebeiwe&%sf Batpind

IHRn N se 2B MbufaMatd 2donkSishd &el'e}ué@e (§88)1D WOMI83). ?f&e(aﬁgﬁd
ID NO 509), DOWr-26 (SEQ ID NO 510), DOMr- 271\%

|SBIWIDceBe ) VHW@Q N 128 (REQ NP 4B0nPOM G

E@Eg @ﬁg“s‘@i@?hﬂ@% bf]%‘g D gﬁ%%%,\%&@g? (SE‘a?’%? NU"? Yooy,

Emzmmh% (SBEQD NO¥a@93 % DOM7IRG(SEQ IDI NOs#949; &sl DOBI7h-27
m no_aci d sequences of several Canelid VHHS that

Hﬁﬁ@ Fbl&2 423k um al bumi n that are disclosed in WD

2004/

o (SEa D A i AR Al bits dgd Mot RS HENGR bind
SemmrseﬁmDal(bﬁﬁ@l hdd NOserkd Ja)hurrﬁﬂqﬂi‘hél akgried (BEGQ 4dd Mguences
L S R

& encﬁwgﬁ%‘@%@&%@%%&énéSES (S0 1D N

528), Bey l]! 8RACen ubtEHQn loDIN@NEAS heid Seqienneaf M1(S$E£Dbﬁr[d rat
NOC. 530? qu{Jence N (SEQ I D NO 531), Sequence (SE%\/I
| soruuoelbegy (RS BiredlustralGReTpamcenze §oms ? r-

(SRR 38, i 6 (50 DR R D AUy R p o
THE),| DORIYEHIGNS VX I NOt 02, BpadT:E 1 TEHQID dithG08)rent s

have been described in a way which enables a clea
an d cdré d8Asifetisrndliestefion @f the appng acihseqyeRcep pf Vgs that bind

5 SR 5 RO RSP G Rt
DOM7:-20 (SEQ ID NO: 504), DOM7r-21 (SEQ ID NO: 505), DOM7r-22 (SEQ ID
NO: 506), DOM7r-23 (SEQ ID NO: 507), DOM7r-24 (SEQ ID NO: 508), DOM7r-
25 (SEQ ID NO: 509), DOM7r-26 (SEQ ID NO: 510), DOM7r-27 (SEQ ID NO:
511), DOM7r-28 (SEQ ID NO: 512), DOM7r-29 (SEQ ID NO: 513), DOM7r-30
(SEQ ID NO: 514), DOM7r-31 (SEQ ID NO: 515), DOM7r-32 (SEQ ID NO: 516),
and DOM7r-33 (SEQ ID NO: 517).

FIG. 15 illustrates the amino acid sequences of several Camelid Vyys that
bind mouse serum albumin that are disclosed in WO 2004/041862. Sequence A
(SEQ ID NO: 518), Sequence B (SEQ ID NO: 519), Sequence C (SEQ ID NO: 520),
Sequence D (SEQ ID NO: 521), Sequence E (SEQ ID NO: 522), Sequence F (SEQ
ID NO: 523), Sequence G (SEQ ID NO: 524), Sequence H (SEQ ID NO: 525),




10 parting fromthe invention. As used herein, the
teen "ligand" refers to a conpound that conprises at

WO e@38@pe pepti de, pol ypeptide or protein noi BCGBR@T/000049

has a binding site with bindin specificity for a
desi red endogenous target co und. The | igands
according to the invention preferably conprise

' I ' i able d ' whi ch_h 15

O DU 8 ShLe S0l T AL EDBSNEL S e (sEQTD
Y2328 S50 PASER KB G, \ATED 1D 0:530), Seguencs
bi MNI(SER E) NO: 53131 Sémmencehd (SEQGDIP@LIF2) SegyerfcerP EBEID

Goni R peSetiend G ERQUBNPRIE gl ¢ heavy chain

svari abl e1@lomk 3 i) & a vetor udbdd préﬂI\F/@L‘I)%Qgitﬂﬁg{é hikssi ngl e

l'ight chain variable domain (e.qg., as
bi ndi ng 20 sEecificit for a desired cell surface

t alJRAILEDDESGREERISNa AF THBINVENTEOSh as a receptor
B e nATtFR s BRHRABOL ABRrREE U Ren Bpedi § ug which

t alegatilescidlealaf® p@mwsg%ggeaﬁm% bW Rten COUTRH i€ FREHARA lahd will be
determ ning regions ( ). of an antibody or antlbo%K .
1thou

f r Appresiated that gmbodimeniprmmoll visiouply cembiicd oy sereriedkw

donmi ] inding specificity for a 25 desired
109 eﬁ?ﬁ@% ol e MARafbA!

15

ce target in a suitable format, such that
t he bi ndisngedioerainntheasm Higadd higfaprcd Ednapduyd fgut coiprises at

cell surface target.. For exanple, the .can be ... .
gr e shtds _BO]gBFRtﬁgloé PW@P@P%%&%%%@@@I@&F Sfityrpinding
SUGHecSuidTo] Héshed¥nd@RnaRAa3eeEdnotind 2The E%xél@ l%@&?&lgé to the

class A domain, or an EG- domain. "Further, I gan
camnvsatityi pafesaitly ¢orepesecobinvadoghob)linvanable demdisnwhich have

(heteronmul tival ent.) . as described herei.n., The . 30.firs
and CagEN TR B MR oR e B Ao P have
S peied datneishdtifidi Preferdbll @ oatf SHomalCvhide hBoh YRRl it6 $hat has
that conprise two dAbs wherein each dAb binds to a

di PRSingpeeiBrity Ky arogt sutfagegatget is ap inmynaglebulimunglesariable

CoLVREBs 03 O HEE e MG AR RO v v

c elihmsnoglalodint ssugyetight(chrint vaeiailBRsmain (@ gdAlY) thatthaa binding

)
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SUirdRPlof piERh)eiEhch %@fy%@ﬁtﬂieclfoﬁa'ﬁﬂwﬁfcﬁ Mas 8 YEHAifSsiRMhat has
af fi body, an 'SpA sScaffold, an LDL receptor class A

dohiding specifGy te e surdidertengetasad asorpohiprisp end 61 gore

o R R Rt BRI R o DB Ry G TR fgment

f oe. 8, aeinmenugl chotintsefeletar(ablefiomalid)tBdt 1as biaf@nPecifiéity for a
surface target) can also be a protein domain

cofpFiTed icAld striase iTepign gispisatile forgat, gedi thaidhe hnging dognagn has

S B0 INEH R o8 R I LD RDL S e

( sesto asugfable PrdBein Redfénid oAgdeldtaasudinas an affibody, an SpA scaffold, an
LDL receptor class A domain, or an EGF domain. Further, the ligand can be
bivalent (heterobivalent) or multivalent (heteromultivalent) as described herein. The
first and second domains lack domains that share the same specificity. Thus,
“ligands™ include polypeptides that comprise two dAbs wherein each dAb binds to a

different cell surface target. Ligands also include polypeptides that comprise at least
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each independently be a peptide, polypeptide or
protein noiety or a non-peptfﬂ@c noiety (e.g., a

pol yal kyl ene glycol, a lipid, a carbohydrate). For
exanpl e, the ligand can furt her conprise a half-life
e)@W@lﬁzﬁhﬁdhfmbil@t(gff@@nﬁ@gcﬂurfb@@amtsdpmh(eGCIQRS ofa dAbs) in a

o] k col si n )
MEN IS T R e S O %@b Fab,
O (8°),) ©0 WRkiitablaGotefpdtafiBldrdrRieldtoh! @R LELK M‘ﬁbﬁ&%
or transferrin variant, a nnlet¥ that Dbi nds al

a seeifedyan WAk resepies clasoh doglairen ain,)avindsr amsied
h %\?I‘h@pemﬁc‘?ﬁ%ﬁ&s afdi%g&{b%dth%{e?% 21"196 p}?, o%;gel%hdggﬁ!)rg%igllw%ich has a

C é:ﬂiirhhg dt@ﬂl@t)ha% Blﬂdﬁhg@@eﬁﬁbﬁj’ Yarendell derfoke vaioBt Q@' Ginst @ Second
hgdlng site can bind. The target can be, for

prg'aceé@ggptﬁ £ahelee b arotein dgmpin @ng)nsmgghbmdmg site for a
' %Elma}glé L ﬁgt%irpdcﬁf%ﬂ & s)ele%’fed%ro%? bia atilhy e? 8?1 A §&hain,

pt or
PraafIdNa bstcyptot t‘:lesstAa dgmbml, sn MEGér CHEB E(}RJ STP&teﬁhAﬁSl&:atlon

a5 ohira. SRR G D1 aa 0 B de deicEL

S Peighid tah |ﬁYrtH%k B&ﬁ?ﬁset(ﬁfe%tmor@ REdig6 Rloi&RE ttﬁ&ecan each
i ndependent |y of domai ns; however, as the term

i Sndepeadandy &k peptide, poﬂwmrﬁgilc‘@b pldteingidiefy er v aon@bptahc moiety

P e P USRS SERED P e Pl B xfRG Biediemna can

ddmmhdisomipeisea hdl 8118 H@EndigihRsy A desEHb¥B Bty NPt
reqU|red for antigen binding by the single

i AebrRdglasalysel xyla}qtsa BIreoigty (@arpaisRE(albuanin, aghabeminfeagment or
R R R R s O

Eaxahsféﬁmmanxagl Q lmdwty tist bglde albwarin abheietodvat titids neonatal Fc

encon&aises not only an isolated antibody single
vaFi B domai n WD 2007/ 080392 PCT/ GB2007/ 000049 - 53

p0| ypeptd wied hfeln, ehaRt! RfGel é’lﬁb%%ﬁ:ﬁf indRsulk E@g i‘pe tlde

ri se one or rmre nmononer s of antib

yaxspleded prodgin Lipad, Wp@phy@r@tei éqwbwb@ pobfpeplt@ﬂmdqmam WhICh has

a%ﬂ%) B s lapionche et G Rebe Fautle MRERGEPRrrkd e

usaﬁdnmfhhlm prbteid ﬁfgﬂa@ﬂgb@éﬂbﬁffaéﬁ tege (WAl d BBinBrade BRdtéin, a
pol ypeptide, as 5 used herein refers to a manmalian

i FRPRESS PEYEIR)- rPreferile theatarash eV RS et BGFBol ypept i de,

prefer

Ecanp] ey a T BRI PR 1B R el 10 p oy
V\hflarihblar@mm@b;; N@n,a‘t/g)dhzttespemﬁcdmf ‘mmdwtargee anngetnhﬁl gpitope
ent ret [ used herei canelid

C id g
ABEPH ﬂ@&"ﬁé@ﬁﬁa PEGIcE 5 151550 & it o, o
p@lh}fﬂﬂﬁglbﬂﬂﬁa W16 Darddbe @haiM @eh HE PRAGRECH BindaDE & didieto-

multimer) with other variable regions or variable domains where the other regions or
domains are not required for antigen binding by the single immunoglobulin variable
domain (i.e., where the immunoglobulin single variable domain binds antigen
independently of the additional variable domains). Each “Immunoglobulin single

variable domain” encompasses not only an isolated antibody single variable domain
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| SRS I8 Y EIF-A b Ol PArY BAT JF P 458 OFEGF-206 are
produced in humans. (See, e.g., Ferrara, N., Endocrine Reviews, 25(4):581-611
(2004).) These isoforms and other naturally occurring isoforms are expressly
encompassed by the term “VEGF”. Naturally occurring or endogenous VEGF-A
include wild type proteins such as mature VEGF-A, polymorphic or allelic variants
and other isoforms which occur naturally in mammals (e.g., humans, non-human

primates). Such proteins can be recovered or isolated from a source which naturally
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10 nM about 10 nM about 50 nM about 100 nM about 1
.iM about 10 Mor about 100 M A |ligand that

WO pdvi7083%2 bi ndi ng of VEGF to VEGFRL or VEGFR2, PCEGB2003/000049

or alternatively, inhibit binding in the VEGRI
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15%, no more than about 10% or no more than about 5%.

As used herein “epidermal growth factor receptor” (EGFR, ErbB1, HER1)

refers to naturally occurring or endogenous mammalian EGFR proteins and to
proteins having an amino acid sequence which is the same as that of a naturally
occurring or endogenous corresponding mammalian EGFR protein (e.g.,
recombinant proteins, synthetic proteins (i.e., produced using the methods of

synthetic organic chemistry)). Accordingly, as defined herein, the term includes
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domai n) that inhibits binding _of EG- and/or TGF al pha
to EGFR inhibits binding in th" EGFR binding assay or
EGFR ki nase assay described herein with an |1 C50 of

about 1 Mor |ess, about 500.15 nMor |ess, about 1OP
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o R b G T LIRS B gl S AR Rproten
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2P ST AP LR B B A b 5 BOreatbd g o
cebGFRUGh@ae asdagigaiibadhbersieonitdarc B30 cfinbbeiclepMaordess) abont 500

the cell and the ligand. Avidity is nore th t he sum
of TV Iessclfartrd ) M 54408RE A MG ASSSrAROY] RjLEL OF 1655, dbout

t 2§ 9 o V0 200G ABRIHRIBCT/ CB2007/ 000049 - 56 As used
erei ty"

n, "toxin noie refers to a noiety that .
conpri sasligant ¢xg.n imAunpglrbwlin ngla vagane demain) Hhakinhibits activity

L ST e
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in

"dose"” refers to the quantity of |igand adm ni stered

5 tass,absuiti]Setd caldss,abowrf® M e lesgrboutdldss)l or dss phaboppl nM or
or_nore admni strations over a defined tinme interval.
FolS&xanpl e, dose can refer to the quantity of I|igand

(e.g., A 12@6_%. SONRhEbpBbaln sifpldRaghtlbdbnging iaglees not

vari abl e domain that binds VEG- and an_inmunogl obuljn
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0. 3 ROk GE! f i Ehe recptdt Bt dBag assay or

iy B ) TR B2PE ok bl s
kinase assay described herein. For example, such a ligand might inhibit binding of
EGF or TGF alpha to EGFR in the receptor binding assay or kinase assay described
herein with an IC50 of about 1 mM or higher.

“Affinity” and “avidity” are terms of art that describe the strength of a
binding interaction. With respect to the ligands of the invention, avidity refers to the
overall strength of binding between the targets (e.g., first cell surface target and
second cell surface target) on the cell and the ligand. Avidity is more than the sum

of the individual affinities for the individual targets.
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any desired anount of tine. As used herein
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two B sheets and, usually, a conserved disulphide bond. Members of the
immunoglobulin superfamily are involved in many aspects of cellular and non-
cellular interactions in vivo, including widespread roles in the immune system (for
example, antibodies, T-cell receptor molecules and the like), involvement in cell

adhesion (for example the ICAM molecules) and intracellular signaling (for

example, receptor molecules, such as the PDGF receptor). The present invention is
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transformed with a library of nucleic acids. Preferably, each individual organism or
cell contains only one or a limited number of library members. Advantageously, the
nucleic acids are incorporated into expression vectors, in order to allow expression
30  of'the polypeptides encoded by the nucleic acids. In a preferred aspect, therefore, a
library may take the form of a population of host organisms, each organism

containing one or more copies of an expression vector containing a single member
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may be a pol ypeptide, protein, nucleic acid or other

mol ecul e. Generally, the dualS&pecific |igands
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cell.Typically, the half-life is increased by 10%
2 gvupglobulin repertoire or structure as defined by Chothia and Lesk, (1987) J.

Mol. Biol. 196:910-917. The invention provides for the use of a single framework,

or a set of such frameworks, which has been found to permit the derivation of

virtually any binding specificity though variation in the hypervariable regions alone.
The phrase, “half-life,” refers to the time taken for the serum concentration

of the ligand to reduce by 50%, in vivo, for example due to degradation of the ligand
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increases in the range of up to 30x, 40x, 50x, 60x,

70x, 80x, 90x, 100x, 150x of5Phe half-life are

possible. 15 As referred to herein, the term

"conpetes" neans that the binding of a first target

t gnd/drscl @pgirabe séqaegatioh biithe rigaldgraifie ligand Bjihituiat cheshensms.
a second target is bound, to its cognate target

bi Riileandg ghiiieanvenden gestabilized Bt Ky Apd theyr hed-lits praseasedby

si.eni . i i .
o3 e BHTRUR BRG] S Bk 2 Bl on
emypicalyyeundth mbleauled arehatgratlymaturrisg pioteinatvhidishahde vestypve a
g];)pg:ll%ﬂ”h{ ﬁgI %r@(p.n,"%lcl)e ﬁ%&ﬁé&?o&faﬁgéﬂé gsgggr%gé@g?ﬁﬁugﬁgﬁonal activity
SH&LREENvo. f&gd 18R e@kﬁécﬂ@ﬁﬂ & ¥imil@Tigad{ @ Whidhi9 ot specific for
stringency ¢éonditi %n " descri be conc% trons for nucleic
athiechalfylife imtirezainigomolecude. Whsha higandGpiedidicder HBA and two target

eI presrieer L R gt FEdtd BRarsge Sy £l rot

SpRgent Nhat is 48es(nb? B HA ButlhiRdsSarRthehiotdtuleS For example, it may

incorporated herein by reference in its entirety.
Aind aubird trdget ondeguesdlibypigad lbiohis halfdifelssaeretsed by d 0¥h 3%, 30%,

r r e and ejther ¢ u : CLfi

o a5 e Al Cloktes e T 25RO o 30 0m s0x
f of novsof thd halF-U¥e ars bodsitye naterhytivdlylioz ad adiiti@n istirédsemnia the
in 6X sodium chloride/sodiumcitrate (SSC) faé)@ %g%gt

450 PHIP B BOX-108: Gi¥s s 30k Wre K&sE>Opotins Bpglilg are
'ﬁ@sﬂbl@t 50C (the 30 tenperature of the washes can be
increased to 55C for |ow stringency conditions); (2)

medi umAstrefierrgé richeréipfthe tirmécbopeteshuearisshg thabiBKngSECa first
e S P Sy B S PR Vgt el v
2004 Q5393226120 8dh HA0 PP exambfle MiRTih Sinad bl dihibited
conditions in 6X SSC at about 45C, followed by one or,
netescallys Fsxainple@ypkysst blakingefarignding dgmaingdidy alteration of

pr.ef er abl 4) .ver i-gh.stri i diczatd o
Pl TR Sorseting i Dy AR Rld QSRR uc W REARY Biaity for
f akdrpydslrddyiceddne or nore washes at 0.2X SSC, 1% SDS at
65C. Very high stringengy conditions 5 (4) are the, . .

pr ef er ﬁédls%g‘_aﬂni @ﬁ§ef5ﬁg¥qvﬁ§t“85"é§yt h&te ‘H%ﬁﬁ”ﬂ‘gﬁ@yusé%gh

U b 4 M - I . 1 .
LSt L o BEMORE RS B

i dedthybsijlizatian dndevasbipge Goedande S lpesferdning hebmdiaatewnaksaions

' jon. . di 1h
D St g e T Bers PRl iaE PPl ar b iten e Sepsud Y-
80P0308%8.11603.80%hi8H iR etk 9é%6iP5P 6% &AM R Bk R0

or higher. At the nucleic o _
Aqueous and nonaqueous methods are described in that reference and either can be

jav]

used. Specific hybridization conditions referred to herein are as follows: (1) low
stringency hybridization conditions in 6X sodium chloride/sodium citrate (SSC) at
about 45C, followed by two washes in 0.2X SSC, 0.1% SDS at least at 50C (the
temperature of the washes can be increased to 55C for low stringency conditions);
(2) medium stringency hybridization conditions in 6X SSC at about 45C, followed
by one or more washes in 0.2X SSC, 0.1% SDS at 60C; (3) high stringency



10

15

20

25

30

acid level, the sequence identity can be about 70%
75% 80% 85% 90% 91%

WQ 207083904 % 95% 96% 97% 98% 99% or hi gher. PCT/GB2007/000049

Alternatively, substantial identity exists when the
nucl eic acid segnents wl | hgbridize under sel ective
hybri di zation conditions (e.g., very high stringency
hybri di zati on conditions), to the 15 conpl enment of the
&@b@didaﬁo‘ﬁh&bnﬂllﬂl@hei@}aSSdfat Ayt BeCpfotis @Bl bl Bn¥bBOMBre washes

ells, inacell Ilysate, or in a partjially purified
R OIFHGA 1AINLS BSE rehpreteslly (P Geroheh sfringmesiol ogy”
%i/bnﬁ@ﬂ%%rh%?ﬁftﬂﬁg‘Exlet(VSM%Bdm& 015Ho abd Y0, gﬁg\gfg%ef@e’i? S:d by

quences rms are use eréhangea

ane opmbfeowmfis as0. EKISIS@M% SR et S’ﬁquvméﬁg}astangéncgmeﬂdmons
f or o

i,.son poses .y, gaps can 20
(M are Shseter e GHaiemgoR e iy ?%q%ldah@u%?dya@éﬁat%erwwe
%?};di‘i?edac' d or nucleic acid sequence for optinmal
I gnment and non- honol ogous sequences can be

d| sr e $aquindes smilacaripamdlegms feig.patsless) abdut 7ﬁ°/¢rreqﬁeﬁme édbntity)

odi nent ngt h of r ef er.ence n

Gaetepgss dinTosst iisin B Boedt S ERGEverdied, o6
Qﬁ%&ﬁﬁ&h’tsy tiRtsel@det 1d%a?{ A Lanh 6 heidabley cal bd ﬁﬁﬁ{ 8@%"/85%,

even nore 0plreferabl Ieast 60% and even nore 25

0%, 81 %P3 70aP3 Yo 3, 9’56%96%%7%(9%’/0, GP7@dughst. Ahthe nucleic
f 1)
LS00 3 A BB FRE B E f FOE, APL T R0H, 10

9034, OB AN 94%( 95MLSEBOI T OIOIINA ortsigladre Alfmmu@ellypaibeﬁntlal
Wien a position in the first sequence is occu by
ffrtibaerasta mhas theaigl e cadditremsntsivid hbritie uaéertSﬁJ@ctwe

t

SRR EIREIRAE 4o M RS PRASEANERE 0O o e

30miplenenho bl nparalk Hleomcrmpcaoedsanascbejpx‘ésdm nD*Whtgjy tells in a cell
eic . acid "identity").

| ent t i d
iﬂsél %gl;lglgﬂfaﬂ??}g’rmf{ l?éts\}%réar’i‘%]ﬁ?é PO quences i s a

f unct icfouldtiont Bﬁ“HUﬁE@@gy Qfr “kédﬁeﬁdeqaémﬁyvsmt‘1sﬁﬂ1$arﬁ§raw@een
by the sequences, taking into account the

zwe FPOR0GS HhecTrERYoDTA0nThen geably h@mmeare mrf«ym@é as fglipws.

LS SLERALE L 96ASH AR LER,NREH shecbe L TaHNESC

aetreivastinrunelog hbthd!’f asfastumid eeseadridgminiao hsidan dudslenmlcmlgssequence
simlarity or nti s defined herein_are
BPeTRmAb P grﬁ?%éf@a%irama&g@meﬁé@ce%?%bq%gesarded for

?:_%_&?51‘150@3{%%%} 3n§%9éf&?&ﬁ§nbd&§rh & gfi ﬁLcéﬂtOffe?é}Eﬁ&r S

usov et "at. FEMS crobi o ,
B?mem&?aI@Sd (ar3eg)ppriso pszpms iswat lopst 3(1%3, BEfAEPly at least 40%,

e mrneo ) B D P p o R DG 6070 B ign more
%ﬁcﬁ@fﬁbl(y%@%a@t 1086,24094\ JogR B MH0SRRA 'ﬂffheﬂ_%ﬁ lof tHeSrefehice sequence.

heuristic search al gorit hm enpl oyed by the prograns
Hihggmino #idsesitluep prricicotidps asprespandinglomane oid ppudensiy

%e st?dzﬁsl |%E:1§1 PI% tﬁ%xﬂ@édﬁsﬁaci?cp '(319 a &3031{1&1 Inl tjﬂg 'ﬁpsqgedﬁ%hgegls

occupied by the same amino acid residue or nucleotide as the corresponding position
in the second sequence, then the molecules are identical at that position (as used
herein amino acid or nucleic acid “ homology” is equivalent to amino acid or nucleic
acid “identity”’). The percent identity between the two sequences is a function of

the number of identical positions shared by the sequences, taking into account the



and Altschul, 1990, Proc. Natl. Acad. Sci. USA

87(6):2264-8. Unl ess defined otherw se, all technical
wapa7ssient i fic terns used herein have the saP€I/GB2007/000049

nmeani ng as commonly understood by one of ordinary

skill in the art (e.g., intelt culture, nolecular

genetics, nucleic acid chem stry, hybridization

techni ques 15 and bi ochem stry). Standard techni

amambeeef gaps, andtelangth of gegheape Which ns%@ﬁ&%%ﬂuceg for optimal

hods .( e Sanbr ook et al., Molecular
CRUARR ti% s ey eélé%s Manual , 2d ed. (1989) Cold

Spr I ng AHﬁfdéCaEndLa%B@malte@ﬂid/e ﬁq&a&c alighidentSprd Ingndlagy csnmlanty or
N. Y. and Ausubel et al rt Prq%qggls in | ecu

B, 25 QoD £ oAy LA S
5 rar;a?%og@fsfrar A& 84, & géﬁs Pg?(%tﬂgfaﬁft g)&]%ﬁx)etersz aaRdve Ren. Qﬁézl

e I nve es t I gands t hat have
bi F¥h/6 §lismodiil Lt 17g: 118G 1 SSECOY e . Ylternatinelyy thoBIGEPT algorithm
I i gands t hat have pjndin CIfIC for EGER (e.
P SHEORERYS e P SATA RS h U TR s o Sefaul
SRERieE! %',[:J U asM@@Eal%ﬁjgrﬁgﬁRSéﬁclgTool')‘ B8 hoEfetic @éh@lch

human or exanple, the ligand can conprise
p Gl g ed@loy?;a byt dlncaimo gtransi et bidstrd blegtxs fodastiajond tblastx these

10 s SRS kel VAR AP BE e BB ot ani

E%BAl&@hﬂomw PﬁocaNaaoJMazes&zl UB4AR0®iNchayvi ng a
bi n mgﬂsme w th bi ndi ng specificity for VEGF and

pol ypeptilgss deined ethpraise gll sedbpical 40 ssiepBliGjerms B?f#cherf‘gn have
il S Elbinibohs A%%go@%ﬁdéﬂs@@@ oﬁ%:rp f 0RidaflY 80 iPhe art (g

e° T&VE
d €8 cEell kekurbanelietylat gTﬁﬁeﬂlctsgmntdew acidlwhemhsirly grybdidizatitateehzques

desired in_vivo s half-1ife. hus e |igands
15 QiR BEmiRYD SEBNEHDIOH iR aES Uit K01 Thich e SR ARf
t ogb A metidis r(é@%’éﬁér&ll}a%ﬂib%@okséigzy‘ BRIeMPCRRiy: A

used to treat cancer. Further, dAbs are nuch WO
2mw7dowmamr/maoo?8@mad§pnnsﬁastrmmab@ratomﬁress Cold

hr g o R ERRal SRR PO R DRI GRS ey
ax}@b@mtlﬁﬁd JEMWIIG?'%SO@ hd. nGigdhOfe Ida:afporaléﬂmwmlﬁe)yaeference)

rovi de advant ages over conventional antibodies
20 V\h@d@@mwﬂwéwéa to treat cancer for exanpl e by

targetipg ﬁgé@ﬂ%ﬁgﬁg%‘q 11%415d§%‘? ggﬁs&gﬁt Jor VEGF (e.g.,

over express ds t ave
s pmn:iﬂ VEG¥F) flryandacﬂ%ﬂ lane bidEs speaﬁcib;e fadiGHR (EetgerladnetmEGFR)

t VE ory actiyity.t th
oo thmes edbessre ot S EGRSRAFR G hawen
t WE@%%fdlh%ﬁh E@ftR)V iFot 8RarilhlE 8RE liYariil cah REMBliEEa p(ﬂgfp@)tlde

tunor or cancer, .e., direct” anti-cancer activi t y
25 bi dathaig hamngabmchmgisﬁa with bintlinggpediheithigr ¥EGH, g@ﬁb@eptlde

ordpein gy ngarauad Ok i Se BEA NS or 8RR POk
deyallpapiRB domAmaRk Highdidding site with binding specificity for VEGF and a
polypeptide domain having a binding site with binding specificity for EGFR.
The ligands of the invention provide several advantages. For example, as
30  described herein, the ligand can be tailored to have a desired in vivo serum half-life.
Thus, the ligands can be used to control, reduce, or eliminate general toxicity of

therapeutic agents, such as cytotoxin used to treat cancer. Further, dAbs are much



| i gands that have binding specificity for VEGF and
EGFR can be admnistered to a patient with cancer

W@ 200g/0803EIG-R- expr essi ng cancer) to provi de sSupkCT/GB2007/000049
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therapy using a single therapeutic agent. Further,
signals transduced through EGR-can lead to the
production of 15 angiogenic factors, such as VEG-.
Cancer cells (e.g., in a tunor) that express or

oxsmaéllszlpthets SOIRERRORA ant;hodmsmdwah bghdin@Metreafo MERvetbaats
acts 0oCcCa,

f
oSSy  Grator Bt R g opal Aoy s, G e igrwdntiatn
t Remphisy £dAB lp?&hﬂé}acﬁ@ﬁﬁ%J sl et Yordvehtidfarh lltgﬂ)gleg%%l %?ﬁlumstered

be adm nistered to a subject to target
t i@ trowt@aneanHiop pxasmple by targating sokid tumorb | YyBmebvier) n@aﬂyl cancers

¢ D2kl BE R i ep b e Pl i ford i et WEGE
V@b adbBiingred Ecﬂﬁtg’eed’ECﬂ*‘—ﬁhlbltbgy £8MIS 14 hﬁﬁorf or the gnﬁronment

overexpress EGFR). In sone enbodi mentS, the [igan
biohTIEET ePisc iThispPYPask Proyies twip Henefisind nétidesatiret thy at the site

I I I |

o B B0 SRR Bl R b iRl

t h]tdubutlggibdldIIthSofdigaddsr@ S BGH, FTGH blphh)b tRdreBSHtR, athnhibition
ri.ses an _(at | east one) i rmuno | obul i n si ngI e

P%en&mhaﬁ SHAPOFS t5RaE ?W@at’é’ﬁé‘é? Hevslegmensy AEarRinglys
C ?i%ﬁﬁﬁsriheﬁ'ﬂﬁ%jbfﬁ@v G&e&hﬁ’q} f&gg%lh BEPRIA9pe adml(nésttered toa

specificity for conprlses an
| pagent o) caneaniegg EGFR-expressingghrcey pioi pabide sigreibnthetaph using
b| nd}%ﬂegﬁh lglgc:ltfl C|t for VEG- and an (at |east one)

SHHFTH & gle vari abl e domain with binding

S peci f Fatthdt, bighalFemBdud tﬂ&*@)@éﬁ PRI R 1edd ' the I%Hﬁét% of

can be forrmtted as descri bed herein For exa
| PRZIAEeTGS factoss, ispehedst Y IORF ¢ &andss celby (et tind tumom) ahldt oxprlesns or

¢ bv&ﬁgﬁ'ééérﬁ@ﬂ{ can gfofdﬁce all ﬁl 89 ‘I%e%e ede ]%EIEEI”I A%ca&bto induce

urt rse T OXl OXI

2 G9iHa680 aﬂallmm%@z/ @I&@&dﬁlgly, 16653li g e bf Iae enREH&L that have
and_conprises a surface

d t he |
aBPI%%% *89?%8“-"/ &ﬁ%%ﬂdgEﬁngéaPl &8 uaéﬁmm@téwé e spbjecs tgytarget
S @18 BT e ARG h@ﬁbl{o?yx é(fﬂl)vltg lof thel I%h@ Wgélfsqgat ovIlﬂprress

ot her ‘enbodi nents, the toxi
p8GFBe p$¢Q¢edldgima4m1 8(1”@1@emcaherd¢5b9anﬁmvdeﬂlgemd Isperwﬁcragy to sites

d| n ifi an intrac
¢ St VR PP BheBRE e i b veisiresy BaRD s an
1 9G | i kesdnd éfﬁl)odnlii@ﬁts hBs1 Hab BirRIReCd E@bﬁibfty for \AEG dly B
and EGFR (e. human VEGE and hunan Li gan

FERTHBHISSS TH éatqwgh@m:) grmupeelphitisrsingle V@éﬂfbl¢3®mmn athtteuding
a§pe%1 2?51'9‘93@‘13' Gn ﬂx%?gmﬁ&ﬁ&l fts the ﬂ'g%@% eC ffJ cﬁy for

I 'gan s descri bée erern
t R&FRBrenidreemplrisescan (agieasd bn&}hhﬁﬂiur@lgmbuﬁﬁ %@Mﬁh@l@e hﬁfn@irﬁwnh

bgmﬁl%tges%gcqgcﬁy I:o? %%Fq{ " n clelltz%g ré(rjnbodlmen’cs the ligand has binding
specificity for VEGF and EGFR, and comprises an (at least one) immunoglobulin
single variable domain with binding specificity for VEGF and an (at least one)
immunoglobulin single variable domain with binding specificity for EGFR.
The ligand of the invention can be formatted as described herein For
example, the ligand of the invention can be formatted to tailor in vivo serum half-

life. If desired, the ligand can further comprise a toxin or a toxin moiety as
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formatting. Such dual specific |ligands conprise
i mmunogl obul in single variable domains that have

walpdof7esmwmt bi ndi ng specificities. Such dual spRCI/GBR007/000049

| i gands can conprise conbi nati ons of heavy and |i ght
chai n domai ns. For exanple,-6he dual 15 specific

i gand may conprise a VH donain and a VL domai n, which
may be |linked together in the formof an scFv (e.g.,
uesariped hsnelrt dialsemlei eptbetinsants) tieedigahy 4ﬁﬁp1)1$es @rsurface active toxin,
fornatt fo a bis eC|f|c anti body

SHeh @Se% %gernﬁ RE £ sma@fcoelaangng fepsdity of 2 radionuclide.

f dgal
15 S bR 4o RESE L p PR T5otpep: SOHEI2. o
tdaxb) bhding adbmtdihosite witl bigdmelspeaificityy ﬁ)lr ae irtttaatl ldamtagel An

AR e iaal el o anBf s e dpecitoit
WHEVEOR sl BOFII QIR RendiaVEGH Al B8RK BAFIYI ng

specificities. I'n addition, the dual specific |igands

may conprise one or nore CH or CL domains if desired.

ééq%@%%)re ion may al so be included if desired. Such
& ions of domains may, for exanple, mmc

nat ur dthedighhd 6EHhe Suvedti6h cashd i@ﬁna’c&fd ds gtl‘z‘homfspédiﬂé; fd[ﬁﬁ‘[t specific
t hereof, such as Fv, scFv, Fab or

o meitispeeifigdicandas desgabpddisrein.sPery |a1é0 éZV 91 0§f003ﬁ09 gl@ ertire
g%/cﬁs gg %&/ﬁgﬂeaﬁ{nggfpgﬁt?%ﬂw%l% rg%geg T céja? [ gﬂg t he

| fnmnmg) nSuchaiwal s;};&eﬁicdighiydst avmpviae iralnigo gidmmjnrmgle Varlable

t hou ever such |igand e 30 jncor
t‘J& 3{3% d%#é Wéhrp:ﬁS@F@?ﬁme%/ $ fhect Fean
' doﬂﬁbﬁgé c&@binRSonsi oF %@i\@%ﬁth%ﬁt éHMrPd&Hth Ci*"&rexﬁmple the dual
mul timeric |nnunoglo ulin, such

Apeafintigindahyy cémprisect Yie dowainadil méht dcatnq@m wvlrh may bf linked

ual ific || an are WD 2007/ 8
R BE Bl on 6 87 SXHR 4 2let B g UaY BRRE gush 3 Flvegen or
Florm&wd b &, bispsei it dnfiBs BNdr Mt gdn-bipaBigifagnichpmeesf @er%e F(ab’),
conbined to create a tetra-specific nolecule. It w

Heaggspble dibgdag spyoibadsandsidogit PR {FCORDETRAHATY tVrdV L pairs
'M&lbﬂ %%%é( iofRl i\@ob%x%u{ aﬁ&*b&?imﬁ{%ﬁ- g&gﬂﬁ% §1&ﬁtﬁ5tfﬂlﬁds

Ilgan uced according to
pméEgandr apmpmto-opera’meljo elnstead, hise dairforpnt {ipems icdaphse a
or. . alternativ . |fferent
VN heompis et ae Tk eV shirpiopevE PSR bR on
dgpgélﬁglggg pol ypepti de chains, then they may be |inked
via a |inker, generallg‘ a flexible Iinker (such as a
e

poI y pelptad@lt@on,ﬁhc dyal spes hg@dls mamhmpgsgmﬁm meyie CragryCr
omalr%srr?gesgrsed Eﬁ_ lge rog L tolt;]lle e%llsc% 1?8 :@1812 ﬁé% 656126%0 rSuch

amnﬁmdiysns d0ddni AgMBaY,SoPExanipl @ nithric Rftuitl hﬁti‘tﬁoﬂfb@,i sfuicE as 1gG
non-anti body structures. Suitable formats in

ey Pt Hipgraenbihgproptekast Y. gelfuFad ont (e Hw&ff?ules Other
%Eﬁpég}/su\éﬁ E len%ledé}ﬁpéﬁnqﬁG molecule comprising Vy, Vi, Cyl and Cp,

domains, are envisaged. Preferably, the dual specific ligand of the invention
comprises only two variable domains although several such ligands may be
incorporated together into the same protein, for example two such ligands can be
incorporated into an IgG or a multimeric immunoglobulin, such as IgM.

Alternatively, in another embodiment a plurality of dual specific ligands are



one or nore of the CDRs thereof can be incorporated so
as to confer binding specificity for antigen on the
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known in the art, such as, bispecific IgGlike formats
(e.g., chineric antibodies, 46 humani zed anti bodi es,
human anti bodi es, single chain antibodies,

het erodi mers of anti body heavy chains and/or I|ight

c rainbmed o fargenmbitinairn §fof exxpnBattyodiffaayt dbl $pbeific ligands are

| SRS iR § P erSe e i
Fab. . ) . . ) .

a8 0RO ) VoA« o R, NG
v eceirding totheamgthat of the pfaserd goventjolf may be ol aneechaPypeptide

Ito&?@@fﬁh@ﬁ%ﬁ%‘@%@%ﬁ%@?%@gﬁ%@ﬁ Aigs? J f10ca% thbihd variable
pg%gibﬁg atb 64 @i et ?b)yp@ﬁtid%t dh@ins SHbd ARl e Y NIIRED viaFifhker,

PCT/ GB03/ 002804, filed June 30, 2003, which designated

t fasnesally edesbletlnker (sweh avopadyp@tide ehaink gshetnivgl linking group, or
PEGQyI at f single riabl e donmai ns and dAbs,
sE?#ggﬁeggleﬁnlgfiz%a‘g’k?%ﬁ%pa@pari ng sane, increased in

Vi vo hadligankdi tan 16 fokhettddRd\di asadulsis el Abibydies ad@ibody
domai ns and dAb nononers. and nultiners, suitabl e PEGs,

priEEEIeRs 9T ITHG B 98 v snecidic nes-agibestycsiructig. Sudlle famats

h i G & . i .nal ' . .
AR BT SR B R AR FLBLE il A s domain o
t @ac i nyrodf thCDREBHGELO028 D4 1GNP R0 508 OB fer binding

i ncl udi. the. portions referred to ove, ar

oL R o BE S ricBirey A Sols Pythdy formatseare
f aBWhliS theldt, Sithais SMbfREH EgGLIMkSOrEMS (6. %wﬁfﬁ%ﬁé%modies,
where n =fromlto'8, e.qg., 2, 3, 4, ,6 or 7. |f
ddgimaaiged pitihedies, hunmasl andibadicsl Alnghaoehaimeangibodids, retesodamers of

IR SR A o e E SRR oy ot
RN DO g o, g a7
ot éxaﬁ@eﬁﬁa 8k ATAETA N %agﬂ@@gf AgEsleoarighle domain (e.g.,
S C 0 F b : .
o s Ay SRRV LR e

c dryBhed/abntidtchmentetpodclkyidne glfcohGre. apdlydibglyne glycol,

mul ti-1ligand styuctures to.form multival ent conplexes,
o gk b ap b e bt st B PR PG oo

t Per ORIV AISHAS D 01003 VWHEIch )desi%ﬂ&ed 18X WFREE States, (WO
nat ural bacteri al recegtors such as SpA can been used

a2 08488 1 @odreepising MeGylgedfafismgletariebRslompingemnd datbe, suitable

li ' [ pecifical ly t ne .

PSS Sl B PRS0 Lty PPl B S g

USafiat88doRdids akd Hiab nsomotraby endibulgarts alitsld FRdY) gecferred
e based on fjbraonectin and affibodies. Details of

t ho
s &Yﬁ%wmlﬁ PEELRARES Ane PerdeEeq Ibkodynamp was 986G ylated single
O3B Ab18 Hbh&RS EnPERD hrdtheldUlaUtimers. The entire teaching of

PCT/GB03/002804 (WO 2004/081026), including the portions referred to above, are

incorporated herein by reference.

The ligand can be formatted using a suitable linker such as (GlysSer),, where
n=from1to 8, e.g,2,3,4,5,6o0r7. Ifdesired, ligands, including dAb monomers,

dimers and trimers, can be linked to an antibody Fc region, comprising one or both



i pocallin and CTLA4, as described in van den Beuken
et al., J. Mol. Biol. 310:591- 601 (2001), and

weealo8i38s such as those described i n WO 00/ 69BOIGB2007/000049

10

15

20

25

30

(Medi cal Research Council), which are based for

exanple on the ring structur& of bacterial 15 G oEL or

ot her chaperone pol ypeptides. Protein scaffolds may be

conbi ned; for exanple, CDRs nay be grafted on to a

GTIO? and @B dothadBdandsgiohallyed hmge végidn. Forgumapleowstdr

VH or. VL do s, to forma |i Li kew se,

fqns%%eﬁr\ﬁ* mF drscecingl ﬁnaﬂaot%@ﬁ@q@emaa Fpsregigy mpay be used
DR Cﬁpﬁﬂgﬁ"ﬁé{d’v‘ of suitable nethods for preparing

esire t are known in 20 the art. For
ex anplldgarais tand A4y nodnairess @ndlfodremaibied. agd/or ﬁi)m;(mﬁecﬂ fiitg

P R A BB GG B SR paPIpLexes, which bind
Qx?epﬁigle@ﬁ'les with WA RnE gfi‘}f‘ %el?&;})eﬂr@ﬂ'cliﬁ%r s%péﬁor%}fdl@o e

vy chains and/or |igh chai ns) can be prepared by
expmplsiaturaldfacteuink mbdptore ﬁmlle@sSp@’ncmn psastas saafiiylds for the

it g e g e ipe YR BB vrs i mpi ng

re%@ﬁ&l Danls 6@@@@@&@@&@ deichiBed REUS arszaioN2. BulidrRgitable
formats such as "anti gen- bi ndi ng fragments of

aseffoldslinslrds thash ioaa@é@p frengeyn ead glfibogies pRetafls ef suitable
b

T
flt@@mﬁntand S TEAD!, asf d@gmml in van BéaBe)infar afnik M@z Bzoar.%lbém-
AP G $¥ps &ﬁéé’é‘;}%gﬁ%eéé' sbed G EFOERH Esaicn
31@63%%}1 e%aAphewHRh i RARRTR Rimpe! I%ﬁ'tﬁle ridrdchga Bf"bé‘c@éhal

formatted "as a nul tISpeCI I ga or exanpl e as
o@mﬁﬁ dedhérehiEroB/ODPEOBdest Weotemscaféolﬂ@m@h bagembined; for

Wh ' C h a n C 0 r or ah%(go% g)r $ g?&g sedf 071@%%«% 394 to gether with

muhﬁmrﬁfgmhh %J dr%%nih@ﬁsst@%ﬁﬁ a Mk, t iRewRB EiRphdcane
bi ndi ng specifici 3’% Generally, the multi-specific

| inpsadinesdettics seatiolds nery heombddgd ope  bi ndi ng donai ns,
such a v%\ag of SuiPBIk rﬁ&hb&’s%}( B%Qﬂ&gg&mgﬁ%&@gp&k %h&gn in

a bin or ‘an epit an a
ShAado et ev;ammhe lablibadymbpine knd Ifmts&'(eg dapacific Ig(ﬁ—hﬂiésfformats

s ool gt guSiEfsse hner Bmodicy Lesechain
edmi%glh%?,r}th%moﬁﬂﬁer& hgRgerb &inftRs bGfatibbEehda9% WBhins FUBE: light

formats have the conventional four chain structure o
ashaligramheaapared by trpasspionrrdisnigablmexnression| cogsiructs and/or

chai L0 Whi on r..nmore.of th abl e ]
(%Truaen sg}tQQ}Efelﬁ h(\e; & g%/gﬁd%aa getleroth §m¥ 418 recalﬂéﬁlgntqrb%t cells
S¢dﬂﬂ1§m% @édoﬁiﬂnﬁnﬂéﬁﬁ@hﬁot@én@dd%&hé eghspe @uf‘th@ﬂ, fdfmats such as
Prefera each of the variable realons
r @ljigéﬁr@lf&%‘tg fragmentseefi gHbgdipsorrampibadieeh st ga bemsmﬁc binding
fragments, such as a Fv fragment (e.g., single chain Fv (scFv), a disulfide bonded
Fv), a Fab fragment, a Fab’ fragment, a F(ab”), fragment), can be prepared by
expression of suitable expression constructs or by enzymatic digestion of antibodies,
for example using papain or pepsin.
The ligand can be formatted as a multispecific ligand, for example as

described in WO 03/002609, the entire teachings of which are incorporated herein



or single variable domain. The dAb(s) or single
vari abl e donain(s) that are included in an 1gGlike
wo orommgo3gan have the sanme specificity or di ffeP€nGB2007/000049
specificities. In sone enbodi%ents, the 1gGIlike
format is tetraval ent and can "Nave one, two, three 15
or four specificities. For exanple, the 1gGlike
format. can be m)nospec:lfl c and conprises 4 dAbs that

ha Breference, puch sadiisneificyizapd Boseesses morehan-enpypitepg bigding
t
SR oA, CORERLY O REEpBRAEEk @l ARPLIEry lope
c ohmdlrgeldmmns;lm as hiatbs lvauen- mhtfbosly mseotmpei@nfalmctdny@r&mg a

two. dAbs .t ve a co t er ent
s\sg@gmgisﬂtp or B(Ur‘? B®i%g @ $gé§lo¥nia}ns an DL receptor class
5 zem&ha%& AARSE H&%ﬁlnhﬁY§v1ﬁ1E19 maﬂﬁpéd@ﬁehgarﬂg tcé(rhb@fotnlﬂhﬁcgi

with a different specificity and four
wi further el déseriegsthesginci ficity fromthe f| rst, second

GAbs. ¢ nit e R bF RBRE t SEpRETHF ETB ot s have

bi g d@ﬁvéml@ganefahﬁcmn dtfifeturd arl RGMbRCIS égheaﬁ%hains and two
F(ab')2, Fab', Fv, scFv) can be prepare

ad ikt bainsk iprhichouk aF meenefithavariadls waions (Y awben Vorhave been
10 ( ere% F(‘l) (mﬁnqbcl/gbi s?Hng a'gé b?esddd-ﬂ%)of a\égglfe%rgpeé itici it J r1;1‘<3f%rably,

can pe se In order to ta

f uBgdhi ofthe vdriablenegions €, Vi; feg@ﬂ‘[ah&llﬁfﬂreg@hs)\datélﬂ)dted with a dAb
and/ ar ant| bod dependent ceI | ul ar cytotoxici
( ABKEEElE YAH RG] 6ﬁom§1nd£neﬂé& s) PhenglegaHaple éﬁmB’él(Sé ﬁhat are included

| 9 ad sg@hﬁé)fdmtat hfhavd8RIsh&E s écmecltl(y%a el Bntfs géﬁﬁ&u&a%

conpri a mutated constant re I on riant
chadme cmhedlmntsgé@lgﬁ)hktecfomnam1srtatz@vakﬂnlndmd1§pnﬂtavEene two, three

rece tors b it 0 nt. (see

5 ¢ GERY piesiate siple §8e Lo i rRRT HE 0 Magnoipecinnd
896%1314%6 4 dmfsgﬁzﬁ h%{/e Hle-sam¥\6d 24 24 %35119 ecﬁﬁ&ﬁﬂt&)’fnﬁ%es 3 dAbs
1994). WO 2007/080392 PCT/ GB2007/ 00049 -67 The

| | ahbavedhe saree speoidisity end aeathasd Abohatds edifferent spedificty;

oS¢ DR coARLRLOR.8, L g TELAROL QB0 40 08 s

I maseegdamntbn buisdiffgleat spatifiadoy; &nﬁiﬁﬁﬁldﬁndlcﬁm@ﬁsesrfﬁﬁit eSqu:bcond
urt her onpri haI f-l1ife extendin

f t
?mF]&’? ar:ﬁgvneé & PR SPeEifigtyiag H é&ﬁv%%affeg@t apqwfrcgtfv agd a
| MR APWth 3 (ﬁff&%tes ¥élﬁ!:1§bﬁ QHéTﬁfs'E‘ bRl ahnd tﬁlufg s; or

directly to a second "inmu bulin’single varia
dotetriaspechat anidscofnpsisel fadir d&bs th,'nt tz@hémavq: antiffeogit s ojmhﬁcnty Antigen-

si pal.e v r|able hat in S um n.

e R e oIRGBt (el of ibcptt e Fofigen be
t h@fepﬁ‘@&eh@a@hﬂ&i @Q)aﬁichﬁr coMstafit REREIoNYc poEGh {4 81 bBanl18G, such
a tar %ﬂ@ and whet her the Iigand conprises a |1 nker,

25 | s asaI VieEeRteqr p@fthglébq:rgqaf q@h Ok selectpbinevrder todeitas .effector function.
?Péﬁgip?@ 3t co‘% lgﬁngﬂt a\éﬁ\gal? né/ Lfnecfb%{iﬁ g%yenegﬁ\@eﬁﬁar

aracteri S an 0]
or bﬁntoatdltgr(A.D(ADj fuactionris désm@ﬂl Sthé Gghd can be an IgG1-like format. If
dAQl- 1 i nker-d dAb2- | i nker - dAbl ) are encaqnpassed b())(
t heesirgdsdhg felnli @rmat can comprise a mutated constant region (variant IgG heavy
chain constant region) to minimize binding to Fc receptors and/or ability to fix
30  complement. (see e.g. Winter et al, GB 2,209,757 B; Morrison et al., WO 89/07142;

Morgan et al., WO 94/29351, December 22, 1994).
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I i gands that contain an orientation that provides
desired binding characteristics can be easily

WO d@ivs@Bded by screening. 15 Half-1ife ExtendeRCHFGBRETS00049

The Iigands and dAb nononers discl osed herein can be
formatted to extend their ig7vivo serumhalf-life.
Increased in vivo half-life is useful in in vivo
appl i cations of immnogl obulins, especially antibodies
and noEk ligaRd@cifahd hvamidnad be 28 niatiag 688 Eisiaf profee that
si ze such as dAbs. Such fragnments (Fvs, disul phide
t?@ﬂ@@é apfirst imopyeglobylirgingledapghle dpmapethpidh ﬁusmi dieatly to a
li p
AR Rty eI Do, (EUEe o B0 Lk R Turner

fd‘oﬁ@memh haif- lﬂnextatdm@md;etya rF(&&xat’ﬁanthle tigeyd ¢ @mprise a first
formatted as .a Fab, , 119G scFv)
Jmmpypgelofylan $lag1§éf@nhlg}s ﬁe@w&ﬁ%tes E%Sédlrﬁaqﬂgéﬁ asewad al so

qg’nﬁdﬁ]()gﬁt)%ﬁg s1hgle Ravgo1e d&?ﬂﬁﬁetﬁatl?é’ ﬁ{ E&j ?ﬁﬁégg‘%?/ %% ?xﬁmufuﬁ%obuhn

exanp y attachnent of a polya
(sngie Varpbleykmmjﬂl émeginyls sdrufhRE@migr oup, pol ypropyl ene

? lr Zﬁg} ab-})}/’ %}O?l] q%ﬁlgee@&egitg%porggmp g}égba\teﬁebmdmg site
L ABih e 'sﬁéc@ﬁ&%l 108 a RRE AU whéliedr 88 1igA0 c%ﬂﬁah?&%)’hrﬁ&r is a

regi on, or by conjugation to an anti bodé domai n.
goatter 8Ddestgroahiomsn tiowevke sping arientgteong, wit Abwrtﬂmmdmk)ers‘; way

PEGy.l a . Preferably the | ated,|

e DT b B A eris Sy e Rl E B e Fiaftago e
tdreb 1siaiiRe-aAb2 N A2 -Uhked AB1Y MreaicdiBass@T®y the g@anatibiade

is not PEGyl ated. For exanple, WO 2007/080392
Fl(gw@ghmm@omgnem@mth@ mrovjdesdlesised biading playpstarigies can

'Bege%iﬁr e t%%lsdt}r%ef%fﬂég t hat bi nds VEGF or EGFR vvl_th

an avidi fromthe avidity of ligand in
unPEGyl ated formby no nore than a factor of about

. fe no nore than a factor of about 100,
#%ﬁghgﬁ%%@F%agkﬁﬁﬁsnore than a factor of about 10, or
with al‘ﬂedig‘aﬂdsséiﬁﬁz@]ﬁlb%ﬂﬂrs %@éﬂ)@&ﬂﬁ@&ﬁ c@h bk Rrdétted to extend
relative to the unPEGyl ated form See,

Rl 3B0BY o8 bhalf-1ife) bgreadethin V3@ habblpfR is wiefidhn in vivo

R s b R R R

Sfbugtn&lﬁts&ufrsﬁfah Q% shich ad Aardudl figgieats (FV¢ AR Bﬁle ibBnded Fvs,
vivo half-I1ife of the PEGyl ated single varia

bR SHE Vs AG bE A TPl ﬁl@@ge afmnmblor%ewléwh st lﬂlamCémcal
P ferred hydrodynam c sizes of PEGs, 10 and
%g?%?lr%gg hydr odynani ¢ si zes of PEGyl ated single

vari abA hgaimlmmnm famdht@tdlas a hoparaati gerabicdimgl tagmensof abhe

entire teachin CT/GBO 02804 ( 4/ 08102
RGP G ERETAY Grfs TBRLIER 805t €2 a0 & (AR a0 2 G scFv)
| 1ASIQTaP R 2dr BYARRALRANici¥e. Ligands can also be formatted to have a larger
hydrodynamic size, for example, by attachment of a polyalkyleneglycol group (e.g.

polyethyleneglycol (PEG) group, polypropylene glycol, polybutylene glycol), serum
albumin, transferrin, transferrin receptor or at least the transferrin-binding portion
thereof, an antibody Fc region, or by conjugation to an antibody domain. In some
embodiments, the ligand (e.g., dAb monomer) is PEGylated. Preferably the
PEGylated ligand (e.g., dAb monomer) binds VEGF and/or EGFR with substantially
the same affinity or avidity as the same ligand that is not PEGylated. For example,



reference. Hydrodynamic size of the ligands (e.g., dAb
mononers and nultinmers) of 15 the invention nay be

wa@leao/0863ped usi ng net hods which are well knownPCTIGBR@7/000049
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art. For exanple, gel filtration chronmatography nay

be used to deternmine the hyd6®dynam c size of a

ligand. Suitable gel filtration matrices for

determining the hydrodynam c sizes of |igands, such

dbe tigwsiseah iba le M ydated E gamiatoniprsing aadAb that bindk NEWF @RGFR

e M

nfﬁ&%rfﬁmafae@flop@oowm@ﬂ AEBEPY R AE tidhe Aesk bEthout 100,
appl i cation. For exanpl le3 whefe ligand Is |nten<§)

| mal\f:e:rcfnmbba nocubrtthaona fotbrefitleout il it ay vpehr apdicy aibstantlany

RN iy 57 e ERoUEER Sttt vty B A0 oo ed
t e Bb O3 St/higR aes,l@&aft&irtﬁaun\/t@a Biatdh@we 1004108108 rESfding

to havethellgand remain in the systemc
chEGyipiad swglefvariabledomgins ape sinAb@I, suftahle m@thqd@ feyiprepaging same,

d. | f
BB GRS TG: LREERRETeal S P AR g ChARLgh
klaand?E@s aid Bultin{eds, Guitatlé RBESK, ;ﬁéfeﬁ{e@nydtedyraﬁﬁc Sided & PHGs,
PEG such as additian of two 20kDa PEG nmi eti es. )
ﬂsvé RspisEedRydrpdynepyatiacst S tRsy I etahsipgle varinlle dermaing and dAb

GBS & g?@l%ﬁ finflls.| Jﬁhé’ én‘fﬂ%geﬁt o{)g% Eé‘i’éT)dﬁ(%’/O(fﬁm SW’@TP' €

to contr exposure t and/or to red
sZQﬂ)é/(Bﬂ 0201 iscloflingdhe portigenteterrelitie aboraty adymanparated hereof by
?Pnd (e.g., dAb nononer) and its serumhalf-life
a"%°€0 be increased by conjugating or |inking the

| I gandgjdodyRinidiingo QR Bicthds®e. g, dA%(%W&ngltlmers) of
PCT/ GB2007/000049 -69 anti body or antibody fragnent)

tmatm@n‘mismambgﬁﬁt’fﬁl@@ne@w@mﬁpés whigh arnwe 59@@1 maﬂhr: art.
| Ibor%x%\ﬂ{)l\él Y& ﬁltgazig%%%?gmgggra@l:}{] r%!agge gs%rﬁl 1§ H8 gat[ 1nb the

nononer

I hyalk(&@nhmloadi]zeafﬂal ligaBd.UShigdbiddigal r{ﬁh@amoarmatna@qaﬁaabmﬁmng the
receptor . antibqdy or antibody fraegrrent 9
dnidrodgpaic siges of Hgadacsich peciogripicdrgaase maticss, arwsﬂ

Onoead r%d};l?r%v?[hb?é“' -SA affibody or anti-neonatal Fe

receptor a Exanpl es of suitable al bum n,
aI bum Thef mzegrftadi@nd) foraiab(ag nthe arze ahs §EGon01|@t~,}eattaphledato adAb

ccording to the invent re .described in VO
ST s po Vel et P s e iodiFaog, [ opgrample, where
(1852080 ¥ Ent& lollSav@Nke Eifdi¥atiohnB@hdel G Bériphh tissues, it is
follow ng albumn, albumn fragnents or al bumn

vagsirahie & lasn thechydsedynpmia sie ¢irtbe Bgandlowite fasiithigrex trageaion
! ig)orhl%e! blgéd g}eﬁﬁll o&l‘?ﬁq’né’tf{/ew)\x%%oeslé %7(169 d&z ’ha% ﬂx[eshgand remain

uence I Ncor ora
pﬁ&l&es‘ytstedhs ﬂkdlﬂiaﬂoﬁ fblya k@@&f lﬁhlﬂﬂbﬂ)of time the size of the ligand can be

increased, for example by formatting as an Ig like protein or by addition of a 30 to
60 kDa PEG moiety (e.g., linear or branched PEG 30 to 40 kDa PEG, such as
addition of two 20kDa PEG moieties.) The size of the ligand format can be tailored
to achieve a desired in vivo serum half-life, for example to control exposure to a
toxin and/or to reduce side effects of toxic agents.

The hydrodynamic size of ligand (e.g., dAb monomer) and its serum half-life

can also be increased by conjugating or linking the ligand to a binding domain (e.g.,



Al bum n fragnent or variant conprising or consisting
of amno acids 1-3 87 of SEQID NO1 in WO

wWQOB308089D42A2; 15 Al bum n, or fragnent or varPCEHGB2007/000049
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thereof, conprising an am no acid sequence sel ected
fromthe group consisting of:63a) anino acids 54 to 61
of SEQID NO1 in W 2005/077042A2; (b) am no acids

76 to 89 of SEQIDNO1 in W) 2005/077042A2; (c)
anntibodycordmtibadyt raghgatiohatdinis 4 autean @rrﬁpmpe that inicreases half-

2Q05/ 077042 am n aC| ds 7

N% fp i WVMS%“E%S% P09 W%% tﬁe i a(g @5&1{‘%&) can
252 Lhiveked bPliNRdkolan aﬂ@seﬁﬁﬂﬁﬁﬁﬂm%ﬁﬁ-ne()ﬁa)talm raeeptor

aci ds '5 6 to 277 of SEQID NGO 1 in WO, 2005/ Q077042A2;

( pntibedsner antibady frammens, @B sarpintisiy o pnikoeqnatal Fpgsceptor dAD,

R, PSR, S S 1 4R By

of SEQ ERanm¥slofisnitdd AbuR(() 5Yb€l17fﬁlﬁ)ﬁr2§ﬂe1(tp pr albumin \amads for use
462 to 475 of SEQIDI\IOlan\D 005/07704 X .
aniadizgnd aecondipg {uihe ryeponsire dpgst % WW%M which

159 %%%709&@%&6}%“%’#%%@}%%@95 é&ﬁirg?h Zlfﬂaeﬂ):(lgunlp% g;é’fgﬂ&ﬁfﬁ g

s Uilbwahine albliminfragmémagradisinandasis abobsufedin theeressni
ligand, 30 according to the invention are described in
WOBEN®RE567A2, which is incorporated WO 2007/ 080392
PCT/ GB2007/ 000049 -70 herein by reference inits

entir et %’EQ I W@t ds(ﬂ%cﬁ;sed fnhﬁfd %dS‘RWﬂ@Z&i JQEH $bquence being

fragments~or Vvariants can be uséd in the present
i nvent i eqplicithunempaeted inta tlixupresenadisdesue bpedetencehD

03/ 0765 n f| this sequenc . .

ot o autliip Setipont vt SrprSE 5L AR P R aming qeids 1387
present or SPIBNOIYL WOYoDSHeT@NAe) ;. Human serum

al bum n §HA) consi sting of a single non-glycosyl ated

pol ypep# hmuumx ifragotenb@ovasiantiberael 6AMMFiting an ppimAcy! sequence

| | f
Feney ot saslSLA 18 arp PR 68 (o M B cia 54 61 of SEQID
Pr ot . 31:115(5936;11%%9%%015207[{8%% g?% ahino ahﬁltsytélt@ SAof SIEQ ID NO:1in
R e
o G 0ane iR ot deids av e tsE S No1 i wo

or anal
ana n%@os‘?@ﬁoﬁé‘ﬂﬁi(ﬁ% ard] n&%c% ng tt@ﬁ@@ﬁﬁ% b@?qg(% g)m WO

aI bum n200 YA ARy (ey aminaricida$4d 5273 GetEQ ihD BO: 32@@@@

HACL. 41§§&%%730€‘?é§ | fang abifa 2fd & 27T 8esEd D Neihs w0

2005/077042A2; (g) amino acids 280 to 288 of SEQ ID NO:1 in WO
2005/077042A2; (h) amino acids 362 to 368 of SEQ ID NO:1 in WO
2005/077042A2; (i) amino acids 439 to 447 of SEQ ID NO:1 in WO
2005/077042A2 (j) amino acids 462 to 475 of SEQ ID NO:1 in WO
2005/077042A2; (k) amino acids 478 to 486 of SEQ ID NO:1 in WO
2005/077042A2; and (1) amino acids 560 to 566 of SEQ ID NO:1 in WO
2005/077042A2. '

Further examples of suitable albumin, fragments and analogs for use in a ligand

according to the invention are described in WO 03/076567A2, which is incorporated
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15 1-369 and 1-419; An albumn fragnent or variant as
described in EP 399666, e.g., HA(1-177) and HA(1-200)

wapw7hsegrent s bet ween HA(1-X), where Xi s any PCRG82007/000049 -

from178 to 199. Were a (one or nore) half-life
extending noiety (e.g., albumn, transferrin and 20
fragments and anal ogues thereof) is used in the

| igands of the invention, it can be conjugated to the

he@nbly tigéragecinyts suiiteab! 18 paricang, the @lfbvasg alBymeh, iﬁ@gtnents or
fusion to the target-binding moiety (e.g., dAb

JAAESERN W@ﬁl@ht@epwsem@mﬁi@ne by using a si ngl e

nucl eoti de construct that encodes a fusion protein,

wher ei.h. the fusign prot sin

o1y pelEraiseriiR et A fostkedin SPORE Gt Rr it o ey
| ocat edt 5sé&ue@c[e 1ﬁ¥oﬁ~1ﬁﬁtﬁﬂrfll§ﬁ1ﬂig/e>¢plhcitﬁq11§&bb1aﬁe@ﬁﬁt@@l@e present
tar get inding noieties. Alternatively, conjugation

can bdlisgtdspeiadreyenssling a pepti de linker bet ween

Nl s

di scl geUpeptidethath ¢ftBorapdn@hads loyh aet)mﬁﬂmﬁ@leicﬁlat tvei ght of
present disclosure to provide

:
D1 oo SRR . 2Bl G erg ool LT de Betras, o ol
enhanggy B0, S¢s4M Qﬁ@lbfsy hriadyf, beu Y ivY z\(la\;n%sicé‘ds@@éséfcl)%l?b'&@z 6114

whi ch occurs™ natur in vivo and resists
degr ada®8 lom&mngheewma’l JoRiotdegedous74CR&0)N)sms whi ch

renpbve, unwan d WD. 2007/ 08039 @B2007/000049

at b PabO RORCRETG 3 FRIRECE TPER R B CEsesee &
a pol ypeptandls ot hats,/NABNCESnerSEr2M Nahdy; 1 ife in vivo
can be sel ected fromproteins fromthe extracellular

mat 1 i A0 alppaireiragméns onvariant # dseribadrin tfd W20Pb e, BA(1-373.,

e - BRSO o00 RMA ysfiPe

bone, Is3d%easi pavdeins, 5 di sease- specific proteins or

proteins invalved in Fc transport. Suita
pol Y peppiateenip faementpiradanas Gﬁ%cﬁlQP m E? %9%@6\/12 goHA(1-177)

i ncl udgq 1 - zﬁéﬂ@hé%}n&{t?ﬂ&&‘ééﬂﬁ f([ 85ERhAE SRR hiltiber

| i gand- neur ophari naceuti cal agent fusi'on proteins
(see Urddn 1PAte9.No. 5,977,307, the teachings of which
are incor porated herein by reference), brain

capj endot helial . ¢ ce ptor, transferrin
tra (e pp rriOé%)é&lfolifg (eétea InE UA16ll1(@.2+ ALRHERL, ahsferrin and
t?a%ﬁﬁh%rahd ahﬁ‘l%%tlésrtherlad;‘ﬁ l}g dsBd i 8 1 gﬁﬁﬁ’ytoﬁ’ tﬁeaiﬁ‘{/éiftloilx) it b&ve

recep tor, | nsulin-11ke l‘OV\lt actor 2
rcenjelgated to fhedigandusiag etr»t mtablb measlabd, swdicas) la‘t {ligget fisingp the

iP5 BB i e . P SRR ERY 58 o

GO RIdD céﬂit@%ﬂw@@icﬂdesé@@lon padt@ihawHerein the fusion protein
anti chynotrypsin - mcro 1 obul i n (protein

Hcencerlgg as qm&hmfmm%r (‘rlilall’ll vrltlr e balftlhite exigadingBioiesy &cated

N —]Dr((ﬁpegmﬁla%l%ﬂto %oéeﬂ@gﬂﬁc%ttg g@t lﬁn&rp‘g hRties. Alternatively,
conjugation can be achieved by using a peptide linker between moieties, e.g., a
peptide linker as described in WO 03/076567A2 or WO 2004/003019 (these linker
disclosures being incorporated by reference in the present disclosure to provide
examples for use in the present invention). Typically, a polypeptide that enhances
serum half-life in vivo is a polypeptide which occurs naturally in vivo and which

resists degradation or removal by endogenous mechanisms which remove unwanted



cerul oplasmn (Cp), conpl enment conponent C3 (C3),
conpl enent conponent C4 (C4), C esterase inhibitor
wQ@ Bo7/oddy2 C-reactive protein (CRP), ferritin PEERB2007/000049
henmopexi n (HPX), |ipoprotein( _) (Lp(a)),
mannose- bi ndi ng protein (MBP), 'rTyogI obin (Mo0),
preal bum n (transthyretin; PAL), retinol-binding
protein_ (RBP 20 and rheumatoi d fact or (RF).
Suinaigsiak fprdhe prEsnisrgag: Hemee). r Borexpuples amatypepzade that enhances

in n|n

et 8 OB e SRS AT s A o,
t heretzins fomad hrublabd,lmbﬁ‘ein)s fouidcdt thelfodd/ @t Wrri6DrliRgedtal tissue,
nol ecul efopare cur ren known, _found in different

paﬂ’(o§618? eg Rythe ki rgﬂya keselune, dspitagimon bane otivess prgteins,
51 OisR.BLei OB fs, SO DI AGRN I QLA F OB SKI 1
|ga nts, ‘cofnea, Intern organs or type 1|1
CoI I ageﬂuﬂdﬂmﬂolypemﬁm thatighancessetumb hallf-lidé 8vivo include, for
vi treous the eye. Sui tabl e

not och r o
RPN e 5o B S PP - T e T

Pr otRbiAs sk ; n |
D BLANIS LR RO 07 3 TR GRS T gporad

B) hereéry lwme&rwcc) rpn oamllary/&nddvthghaé gblbtﬂcnptop tafsfeirin, transferrin

gglf qu ttglr Qg 12 g ﬁg@% sﬁ?{p&rfacgggog‘)(, énsahn 1B§ué1§1r}fq%|(%?§w 1 Ator 1 (IGF

|y 9pZt8®or, @sLia kS gfowth fRR@-2 (IGRM kddeios) ilsditeceptor, blood
pancreatic trypsin inhibitor), proteins of the inmune

sy§@waﬁ§n dartersX emntidybeib and Hl\{ﬁ b e$m@bﬁeepﬂgyljephg¢s that
E 0 0392 PCT. 007/ 00004
st el PR o G T BRI RO RAG)

t r aﬂﬁ@qrdntlﬂi}@ﬁ(ﬂiﬁ)&n((@x@), alpRd-i 'ﬁﬁl:ro glbath (&oRiPHE: AIM),
a-1 m craogl obul i ng def ensi ns % bet a- def ensi n 1,
15 ne@flfrlfé{ﬂwhm HheAEAL) r@PQhPQPéQF?mo‘b'HK pet-eh@ppliopsgiein B (Apo B),

7 A T AR UL oL

i n€Cx€E] estSrafsmmhdx'a)lﬁ'pCb INHp | Graacivd proteire@ERR o ferritin (FER),
lin, t d the |ik Sui t abl

onsBahE AL T h dpounHe ALt urab hntes e EDeo

| NedyedRbRI (Wlfd) nﬁe&lﬁﬁﬁ i ﬁﬁgsthﬁeﬁﬂ ep ARG of -Bin@ling protein (RBP),
pol ycysti n, agen, organi¢ anion

20t r andPepmeioid {a %/EtOI K—%l})mnn s anti gen) pr ot ei ns
| ocaliz coh .dehydr.ogenase,
coso) ot h%in i shSe e LR (AT RESERERE, |
C ORpldapens, lmﬂ;ﬁlmmcdgnhs RS ibOActinP AN @S kORI A& ChrbRins of
the heart (e.g., P 27, which is associated wth

di Ihe Sdraeeiivky @ba%bwﬂ} 15 bpss of spdlaperapleselgs pig cuprently known,
Kig
Kyl SR BL B BORE SRS AL AL 13y EPpR ooy
25t r aolddgen)nfongd grimnt kg eemion Jigunpatsf eothéy ittmpl @pedsns type I

that..d trat t ti 't ., BNP-2,
oSSR L BatonRE € sl L 6 BEEL e
prot ei nSui(tﬁ)kgft)rotéiﬁm&ﬁ%@lﬁbo@ﬁfchﬂ@ Nor BEMERRH18ma proteins (e.g.,
receptor, oestrogen receptor, cathepsins

fibrin, a-2 macroglobulin, serum albumin, fibrinogen (e.g., fibrinogen A, fibrinogen

B), serum amyloid protein A, haptoglobin, profilin, ubiquitin, uteroglobulin and B-2-
30 microglobulin), enzymes and enzyme inhibitors (e.g., plasminogen, lysozyme,

cystatin C, alpha-1-antitrypsin and pancreatic trypsin inhibitor), proteins of the

immune system, such as immunoglobulin proteins (e.g., IgA, IgD, IgE, IgG, IgM,



(e.g., cathepsin B, which can be found in |iver and
spl een)). Suitable disease-specific proteins include,

w0 o07838apl e, anti gens expressed only on actiRaEr/6#$2007/000049
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T-cells, including LAG 3 (lynphocyte activation gene),
osteoprotegerin ligand (OPG.72see Nature 402, 304-309
(1999)), Ox40 (a nmember 20 of the TNF receptor famly,
expressed on activated T cells and specifically up-
rieghtiighebulin Lightahaing (keppb/ldrebtes)riranspoftipsotedB€e. b., retinol
(HTLV-1)-producing cells; see  Immunol. 165 (1): ' 263- 70
(Rodiog proteiy; ¢dunierapleudish d§£¢@é1ins (g pbm@chegsmnsneutrophﬂ

[ e e t ed
FEHEE e BT B P PR R EPHEC EEREE o) ARPBE OB
human Ptadld Bteths e tl’;'et sibbd Isuaﬁﬁsm?&@% lis? newlHl isd€e include,
ftsH, and 25 angi ogenic growh factors, includin

afor éK%nﬁleF@Bm%mﬂgfﬁ@ﬁHf% pyelinasqrte ipnspogist and the like.

fibr Ob bl e% wagté%?%(%ﬁﬂ enhdrh s %ﬂlfn %a??lﬁfé'z%‘ g s

gr ovvth per mea

(NE@Eﬁs\lB’Ea)hzed toaths kianey (we. gpadydyitif, aypaw 601(a’§6h: oaganic anion
t unor E SI s factor-al pha (TNF-a), angi ogeni

| PP In Sy sgyrtioph BOfRMPrALEe] fo e girer (e.¢, aloohol
p(‘léH}/Q}o%Enﬂg ry :ﬁﬁ pﬁ@@ﬁfsﬁ@éa‘h%dp@rtﬁ’é"fuaﬁ](é‘gt OLerdtblyr & Fohent,

pl acental growth ‘factor 30
pwhich batdsdgd), \mdteglsdwahZéChiwttbﬂf h@B (eBRDESE, 2'arwhlch is associated

itk oo fioppipa il ey BBt Fo o R G e alarpne.
aspebigidtpr \?D&Bﬁg kudbr B thedrpRodehie o tein j2:1) Qv}ﬁ&{ hrealdu¥set of the

f ound 2007/ 080392 PCT/ GB2007/ 000049
i Tmmﬁnmmgjgravvlﬂyfacw Brsupéréamilyr of firotging tat tdmanoed;tram: estéagenic

ot T Eeo ARt Vel S By ec i, for st

(ProtdiRS(e), tRGROUISst aﬂﬁ%ﬂ cébtin@8setptorOdestrb St RcepldrS EaB&sins

or |nJ ury, extracellul ar s trigger a response from

t (¢e2-i Grhonen &y sthégh casubﬁémﬁgi in dives@ndgplenr)| ar HSP can
| t
resu Sl!ll&bi ocﬁ?éa%[szésﬂ%glffcrﬁoteﬁls (fr%{fﬁ%égcﬁ' é&%rﬁ%]%él n%%ns expressed

i nvention ease ‘site
| endp bu edtivaedt-ctliisanehalidg L AGIHLIdemphatyteeactinmia, gene),

rB‘résgg%?(lHng g eﬁ;ﬁ,?@%ﬁ%@i %Segﬁ\gztwgép > Fcﬁ?(&ﬂé@)g (ﬁﬁo (a member
POt 6E Irivgd doYe fpk’(ﬁ'%lﬂ lyfRpred&dal o\ﬁearcﬁvatg@? c@ﬂi‘&ﬁd s%@élf 3518y fp-)

transport o from nother to chil across the

ptegaleiedan (1m)1a1pif@plé daukemizofinisgpe- IrﬁHIdﬁég} pdduiog cells; see

HEERY TR 4T e PLREo PR bR vt ind dso include,

efvd esanFEs, métae@rotéﬁseh (Bedciftd ﬁﬁth aMBtiti Btolcaghmeluding CG6512
15(7):632-6 (1997).). Methods for pharnmacokinetic
aﬁ’é?S%}Pl? Byaanparaplagin e HFH) humaioA Rapk2, myrane WH |and

I
o g?%lﬁl %%w qﬁ%’chgﬁﬁlc%lﬂiﬂté a%f’dlé il o'BFds ngfﬁ%&)}( (fGﬁEl basic
Pﬂlanhhetegrbwdaﬂastnr @& Gia0)) lvasadal 4 @ndcwharatrgm\a&h facm‘rd/alsd:‘ul ar
Phannacoki net¢c anal ysis: A Practi cal

Peters a
ﬁty(ffqggWEqi@fJé’,Féﬁga@sfogm&gsggo ctor-a (TGF o), tumor
necrosis factor-alpha (TNF-a), angiogenin, interleukin-3 (IL-3), interleukin-8 (IL-

8), platelet-derived endothelial growth factor (PD-ECGF), placental growth factor
(P1GF), midkine platelet-derived growth factor-BB (PDGF), and fractalkine.
Suitable polypeptides that enhance serum half-life in vivo also include stress

proteins such as heat shock proteins (HSPs). HSPs are normally found



to "Pharmacoki netics", MG baldi & D Perron, published
by Marcel Dekker, 2d Rev. ex edition (1982), which

wale®csises phar macoki netic paraneters such as PCHIGBR@7/000049

and t beta half lives and area under the curve (AUC).

20 Ligands that Contain a Toxif biety or Toxin The
invention also relates to ligands that conprise a

t oxin |ety or toxin. Suitable toxin noieties
comraceldilarly. oWihsn theygre foynd pateacelelaily,dt isamiimdicator that a cell has

cy or _toxi e link

o H%g%ﬁgg 1tllgg Bﬁt 1ts{ c%)ﬁ{eﬂltsggirl]lg%gml%mgﬁgy gqu%gﬁ} (éxecrosls occurs

rrelszvﬂnexﬂ as Fegsultof trplnea, didease d{hjiryTRk @406118r HRPE Bids@Pa REponse
ﬁalqgghé bonded to_the 25 ligand directly or rougR

am mupg gystem.cBinding te exiratediular B8R dan eesultan localizing the

5 no@&hﬁ@s\f sofle 1ﬁl1§ﬁ1’56ﬁ% & dlsbA&fig, for exanple, pH
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cl eavabl e i nkers conprise a cleavage site for a
cel I ul aSulédﬁaypmte{lm igvolvedin Rd teenspsit @ichgieSor 62dnhple, HBrambell

prote se h as ﬁé?e{% n B). Such cl eavabl e

| | FCEReT W&‘éé de é’ﬁgﬁée%mqrélaqu feaetiananboth of which
r el&u%ﬁs%ﬁentl@ll? ﬁé@f\'ﬂ fUPH&Fv)ér;p ITHeGhRio %E BFJ ST Hng gf‘ggd fom
internalized. 30 A varieéety of net

c omotl@atq dgldaacr @R e p}mcataﬂ))protam()m of IgGafroﬂnl dgandaté@inthereby

The par ar. met ho ted w || depend on
¢ nR 0T Eime el b e bl P B Stestdsecoreleh dat om
coajdoganed. (Ské, HigBdredal, MunBRES MLl (HYBLA A gy\ﬁé) _
2007/ 080392 PCT/ GB2007/ 000049 - 74 term nal tional

groups Menads fersdbgrmasokinglic embysi apalrteamdnation ofili gavidetayf-life
or wﬁlpﬁé ﬂl‘ll’lﬂlgetg ?l'id%y iiled ?xntjthg gﬁt H%Ea ]Its%aack}?wl 5 ?e%n?z\/[z Aetal:

reacmgtoxnm)e oxint
r eGbermicel $tabidity @ﬁP&iangaaau@caﬂ@m HandBadk forerthatRaGON L= iﬁ Prters et
realci3 ve fglﬂctl%aﬁ group). with a linker or directly

wi PhT BAGAHBCtC eprfTiE it Pissierd Appransl (IRP6)- cReferenge wl® made

t opl “fPhHi%zﬁ’:BMm@ﬁcst’OM @ibhiRk: 15 ‘?’@ﬁ@&,ﬁ&tbﬁa{ed b M%éﬁ?%&ite} Qnd

contain) a chem cal noiety I onal “grou
cakev. gi @dﬁloa;ib??@(),rwmtle dmnti@st phansacokartit pmlatnlateas sehabéalpha

b | ent bond. If
ettt GIRR, i R AR O oup can' be
added to ligand or to a linker using any suitable

eﬁt‘l& ( See, % Her manson, G T., Bioconjugate
T ﬁlildcfdéétc%ad’élé joginByleisky orSEaXiDi ego, 10 CA (1996).)
Many s Wﬁ%ﬁb&tfoﬁ%ﬁofrgﬁteg be p‘%a[%%ls 1k 80,] prse gartbg%tnlé(ggty & xin,

known in
r ewgtablel tbkinamoietiescompypisé b t(ﬁ(ng(e(gumwﬁlﬁ&a@ﬁfe t$:@8 WyRki&xin). The

ate,, halo .(chlorg, hrono, fluoro do
%16‘ QYSUEEPHP e hlé‘?séar conjpgRtyd toghgligh! sinieeany suitable

Thhéth&d CRér &x@aple, Mel
acryl ol yl, py?llff)deyYMe tg)flgﬁlll (ﬁet Og?oxnjl %%CC%%X entt1¥ %edr?(zi(tao the

acliganti mrgq:ﬂ}( arNiouBh o ISl)ltabMdIKeheStltdbdaa likkersadad éingpatee 15

I d t
Lf%?lglflg gae X %’I Vﬁgl H.E%F g[gﬁ & o @g%vaglfqglgelarﬂéqj ﬁompnse a
C afheawe@:shte\/fof 8 célul4ri eﬂ@}n@@ te.P) h&ﬂﬁﬂ@ bR AT QR PrdtsBR such as

cathepsin B). Such cleavable linkers can be used to prepare a ligand that can release

a toxin moiety or toxin after the ligand is internalized.
A variety of methods for linking or conjugating a toxin moiety or toxin to a
ligand can be used. The particular method selected will depend on the toxin moiety

or toxin and ligand to be linked or conjugated. If desired, linkers that contain



phosphoram date or phosphorinm de |inkages. Suitable

nmet hods to introduce activating groups into nolecules
wae@7ksmsen in the art (see for exanpl e, Her manBCGHGB2@@7/000049

T., Bioconjugate Techni ques, Academ c Press: San

Di ego, CA (1996)). 20 Suitable/4oxin noieties and

toxins include, for exarrpl e a mayt ansi n0| d (e.g.

mayt ansi nol , e.g. a taxane,

c allTBERSA finstianal @rqmé o hwsed to bnk ﬂ@érganétand/ toxxitt tmefetsod. toxin.

BT R AP o TRVRDS 0%t

an abm‘lgmes réaetilelfimctibies grd‘mp\(om neodifixeti thi ogtad] et functional
ring 19- chloro C- 20- denet hoxy
o gtpug} V%Mnksw izestly Redie egpdin E}OW@iltth@é% fosmed hy reacting an

59 Ot i BRRLY bPR%; r{tﬁatgconta&) )9&5‘# n%cﬁ‘ﬁéld ! dERRYATR M¥hnicaloiety or

ydr oxynet hyl or ace
C— fl'ﬁ}chynhrl (gqupahgd @ryynder é;ﬁ)mm‘taltﬂaaqadlt(bn& Sreadivd ehneeddoyild

o SRATgR prowd (herE S &P o Btesirig 2 9 9pgive
an @hém%é%l?grélﬁpcant headaed ieidaa4 of td’\ﬁ‘hﬁl&r %51% ah? [%lg?@grﬁ&tﬁgd

herein by reference. Maytansinol can
an{$dsoelge leamenseo, @nt'i B md’ynfilg@g ﬂbmi&qm; Aga,deeuchl;esa San Diego,

10} SACCI906R] Sl i Bec 0 Sl il eBe S B arh Budn i the

or PR} exdnple an amine group can react with an electroRhlhc group such as
su00|n|n1dyl %;arbon yl -a- (2-pyridyl dithio)-toluene

( Sﬁﬁsysate Nleé;yjl@@l, lﬁ{@y@rogbwozﬂgcyrpo@dgpQJ-hydroxysuccmlmldyl ester

( ggg%% %83 0994 9J.“hl 1€ %ar’{ I?ea@t%é'fhg%ﬁél% 11%?1' Oll)gbla{c%{y?ta%rylolyl pyridyl

m not hi sSutcl
an disdifidds.5-thidie- mmohelﬂom&mdlhml (”ﬁNBethaﬂlp hﬁd the likax @ln,aldehyde
>égutere or novel taxane (see, . WO 01/38318)
15Th neHPREL IFEHR @R Pe CRAPIBG O Frpjpe~ jﬁ%raéldeacomaaﬁag e@.lﬁﬂﬂ@i and

cabkj ghige Q}o‘ﬁb Ran fe%cgwuh arﬂmaﬂaf@ @ho Bl%ug
br ono- conpl ex), an iod al |ch C|n 5 (e.g

an ph¢sa9haranb«éqte0bph<gplmmmdo &,iukzrgmp Paixable mnethadatoagmcamd

m m.¢s..t her eof . co ex calj cheam ¢cins i

T Mifhd BB fruo BINRIS ARG nGR A SHE AR FiriRanPéHianson,
| o@m@xv&o@ﬁtgez@é T&m s IARBAdnil6 IPuele: dabrhiegd, 224 (1D6H,

J1-1, J2-1, - KI'-BR. Cal i cheanicin and

20 mut ant s uﬁ@b&? E?@%n lalﬁtftlﬁﬁ mdctexipp incliste, for exerarler 3 peytansinoid (e.g.,
fo e t 8
[OfuSHaTRb, o, Py SR SRR AR ARG o2 380
of dedivativesthereoficOhgpmaphetndié cai be, yr exafrpie Attansinol or a
Duocar mycin aI 0 KW 218
Caayigpsingrnalpgsr. vgf‘?‘{)&g?ﬁfé%@‘ﬂn"j%ﬁﬁ SRl fhosedaving a
exafyalmed dr(Bhﬁiicsnn% Lent.- 1%601%1’(9@2@%@1‘1‘16&40 (,P apsl lom and
5,187, 186 at ent . Pat en .

255, ém&e m@ng wosificehaonsmt om@r Pdls}mlfs (ego C 9 a(ﬁH:l (I:ll&‘ralldéamntﬂlyl C-
No the ont e ch ed
ottty b sRRURAYE Bl sHOuER LT L 0] RIS, -1
i nN—M@ethﬁ@ﬁ&fe@xﬂoﬂ\/lé}ﬂﬁﬂshﬁ)@ andPmapahdIB1aReloich &Seré GesBribed, for

example, in U.S. Patent Nos 5,208,020 and 6,333,410, the contents of which are
incorporated herein by reference. Maytansinol can be coupled to antibodies and

30  antibody fragments using, e.g., an N-succinimidyl 3-(2-pyridyldithio) proprionate

(also known as N-succinimidyl 4-(2-pyridyldithio)pentanoate or SPP), 4-
succinimidyl-oxycarbonyl-a-(2-pyridyldithio)-toluene (SMPT), N-succinimidyl-3-



nmet hot rexat e, 6-nercaptopurine, 6-thi oguani ne,
cytarabi ne, 5-fluorouracil decarbazine), alkylating

wWQ@o@nnsn3fe. g., nechl oret ham ne, thioepa chl or ap@TIGBRQ07/000049
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CC- 1065 (see US Patent Nos. 5,475,092, 5,585,499,
5, 846, 545), nel phal an, carmugsine 20 (BSNU) and
| omustine (CCNU), cyclophospham de, busulfan,
di bronomannitol, streptozotocin, mtonycin C, and
O(Qépﬁldglalhthfof)lﬁhthtd’@mml y) ﬁmlﬁb(hidléne( BER)acet§isa@difitiaflydride.
anthracycllnes (e.g., daungrubicin (formerly
dEsieFApSicAy derfar e%z& , d3AxAlfRxotengy Pfqyel @galzee(sge; e.g., WO

l )
d(ﬂ?%éﬁggy’f%é‘ca 1&9&1%(531!1%&1&%%#@10% Q atﬂérgﬁy%ﬁ{ﬁ?e(xﬁ%ﬁemmcm
degc aanﬁanbam dr Zhnan dtagyscanplde), v ddovesnilecaioheansibin

a tic agents (e. Vi.NGri sti vi nbl asti ne,
Qﬁman i ety w@m(lé @%-coaml? t%mnﬁposy apghppimics thereof.
n@%hﬁﬁédnﬁ&wéahcﬁ@ﬂm@ﬂ@hmeqﬁ B0 TRLIESs- mﬁe{ae@i 11TBR, 72-BR

toxin can also be a surface active toxin, such as a
t il -BRatlod e camples ealichaatiniwits igenés Hrhi2{,d3d, JisgI7+] Ll

Bl ety i its a8 Rl amied i st ars dpseribed
MR Bkdn@sle, ih WLH LPii@erft Nos w&mb 5,26M584; i5e5 0Lt 5 GONBA, Aind

radi oacti ve i odine 131i 125I ), yttrl um (9\?)
| 17 Bt P& farthercpntenys, of vshzth e wmﬁom@p@ herepr asisfugurey fuocarmycin

WD W asb s n G BN v STU el o

(de'bblﬁﬁed foeehmplbtnmw S9Pakent Ndd bgﬁpmerzws S Bafkent thﬂ)ﬂ&l,lr%
188Rh sul fu ,@h 5S car bon 14C%)Ql tritium
rSoHﬁ HSP(J ér§41 5i$-Matepslen. 64 L Y. S 4 923,990,
5&%;3 P40 N SR, O3§eﬂh@ Rb&tEA (PWRich a‘i’é i o}reHEﬁ herein by

The toxin tan a protein, pol ype tide or
pefterde, from bacteri aI sour ces 5 e.g., diphtheria

(onin. becygommies el . (Pl and el BURLSLOS o5

| MaGbiryaitd, BOnaCite kel Blttﬁﬁguagﬁieowt&,abﬁ@ keviaefburacil
antiviral protein, saporin, and dodecandron are

céneadapinak @léfykaang asinE. & oReahdorethpminge Hieepe shivsumiisilo EC-
I
dfej(géSG( de; t@%bgt%ntq@& g ? O?ge§5%%9u§g't5%ﬁg 5%?) %egﬂ%&%&carmushne

ra n or prevén ion
r @Ghsdnd| lembsineq EORNTAY bY@o@osﬁl&nﬁdﬂ? husulfzar dibasm@hannitol,
protein can al so be used %]atoxm tlse

c%ﬁ:ﬁwmgmr HEOYSINr 30d Sirs G CRRR dymipRala ﬁgwﬁéi?lg (3PP)
d&éthétﬁl) sarﬁﬁag%@kne@d o] %Hﬁ&%@fcirﬁ&&me%/ 4anﬁanﬁyc1amldogs

whi'ch ¢an hybridize“specifically to individual
sfreeresciah dnmew@r(eg ,idretmooryicpt Gfmnmikyoh!cunormmu) bleomycm,
essing of t es _and/ sl ation of
PRESSER e at opb e Bpe P AR B B SR Sha
r &k 0P Berivativ BEthaiBE Rhd ehti-khiRtic agHRE %e‘ | o/ Evidbrigtine OBl astine,
pol ypepti de. Ching, et al., Proc. Nat Acad. Sci.

Uagplaaurginting (09 6aurotatn E)andsmytangingitlsy andeanabqgs or hgyologs
't'i’x'éreo%d 113: 604-618 (1990); Loreau, et al., FEBS
The toxin can also be a surface active toxin, such as a toxin that is a free
radical generator (e.g. selenium containing toxin moieties), or radionuclide
containing moiety. Suitable radionuclide containing moieties, include for example,

moieties that contain radioactive iodine (**'I or '2°1), yttrium (90Y), lutetium (17"Lu),

actinium (ZZSAC), praseodymium, astatine (21 1At), thenium (186Re), bismuth (***Bi or



Letters 274: 53-56 (1990); Useful antisense
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TAR15-1 SEQ I D NO'100), TAR15-3 (SEQ I'D NO 101),

TARIBoiqs SEAntiDdNGagoRhts (ARsEca HeSH@cted tdNdeir@8 )spbeellular

TABgigf)a]IQments or targets. For example, the antibodies or antibody fragments (dAbs)
can bind an intracellular target selected from erbB2, EGFR, BCR-ABL, p21Ras,
Caspase3, Caspase7, Bel-2, p53, Cyclin E, ATF-1/CREB, HPV16 E7, HP1, Type IV
collagenases, cathepsin L as well as others described in Kontermann, R.E., Methods,

34:163-170 (2004), incorporated hefein by reference in its entirety.

Polypeptide Domains that Bind VEGF



(SEQ I D NG 104), TAR15-11 (SEQ I D NG 105), TAR15-12
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(SEQ I D NO 110), TAR15-17 (SEQ ID NO 111), TAR15-18
(SEQ ID NO'1 12), TARL5-19 ($EQ ID NO 113), TARL5-20
(SEQ ID NO 114), TAR 15-22 (SEQ ID NO 115), TAR15-5
(SEQ I D NO 116), TAR15-6 (SEQ ID NO 117), TARI5-7

S BB R e U 8 gy e
(@E%Dhe@omuﬁz b mumomgry éhagz ayegHonfmesite mt@)bmd}mwmfmty

GERA ot A SRR R e it
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ID NO 135, TARL5-6-509 (SEQ ID NG 1
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BRSO AR 70 0SB ¥ B4 pgstantof 3 x 107 s

TtﬁFil;5167 59 %réaf@aﬁléﬁw 080398 PLTHER2 qg&/qua%a 54 80% SEQ 1 x
TARL5- 8-506 (SEQ I D NG 143) 5- 8- 507

ID NO 142
BE!\IO . or %«mmla x HOAR] B gessamelesily | B IS 495}685

B O LS Ll B TRy o

(SERritDy N AN, or T&RLmd2hosh PleférSRQ 11 :D1083 1&Apss as determined
TARL5- 26-502 (SEQ ID 5 NO 151), TARL5-26-503 (SEQ I D
Ney qusace Piasmeon resgnaisg: (SEQ | D NO 153), TARLS5- 26- 505

(SEQ IR Me]éﬁl)odnﬁ_@tﬁg- @hﬁéﬁb‘lé@hﬁ@%h@ tﬁ@h%?@i)mdmgl site with
TARL5- 26- 507 (SEQ TAR15- 26- 508

l\l@ndﬁ@)speéfﬂ@ﬂsﬂsfoz E’EEBQcc(nﬁE@sl 1br biNding 58 )/,EGBAWI‘CB a ZI&bSﬂECtGd

%ﬁgﬁ%@@@%ﬁ h b s oh e R 205 TR lsiagsg 0

TARRS-2+( EES%JI@ RO 00PEARD- N@E@&b N@’Amﬁ TARIB1E0
ARl 5- 26- 516 ( SEQ

(S % NO 164 &
1D &G 194) 1561M®E@déaNOTm>5T@%1%i@(% EIN$:100),

Bk s R e B ARERL BT R o i A0
%8%5093 @é%ZS-(é?ES)_EQEDDN@’IéX m)l, ,TNI\%HI',?'% st g:z II\(CSIEQ ), TRR15-18
8z g ey At 1 (BRI Reb e ki D RSi68 JB 1,
TR B (5 A P R P e ke Pa
(SEQ”)JTA@M7SI§EQ1M@ 118), SR SEEED INOY@d09), TAR15-23

TR 15 %3:320) TaR 153 NSeLfb no:121), TAR15-25 (SEQ ID NO:122),
TAR15-26 (SEQ ID NO:123), TAR15-27 (SEQ ID NO:124), TAR15-29 (SEQ ID
NO:125), TAR15-30 (SEQ ID NO:126), TAR15-6-500 (SEQ ID NO:127), TAR15-
6-501 (SEQ ID NO:128), TAR15-6-502 (SEQ ID NO:129), TAR15-6-503 (SEQ ID
NO:130), TAR15-6-504 (SEQ ID NO:131), TAR15-6-505 (SEQ ID NO:132),
TARI15-6-506 (SEQ ID NO:133), TAR15-6-507 (SEQ ID NO:134), TAR15-6-508
(SEQ ID NO:135), TAR15-6-509 (SEQ ID NO:136), TAR15-6-510 (SEQ ID
NO:137), TAR15-8-500 (SEQ ID NO:138), TAR15-8-501 (SEQ ID NO:139),
TAR15-8-502 (SEQ ID NO:140), TAR15-8-503 (SEQ ID NO:141), TAR15-8-505



TARL5- 26- 533 (SEQ | D NO 182), TARL5-26-534 (SEQ ID
NO 183), TARL5-26- 535 (SEQ | D NO 184), TARL5- 26- 536

W@ 3BQ0$MING: 185), TARI 5-26-537 (SEQ I D 20 NO 18B6)/GB2007/000049
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TARL5- 26- 538 (SEQ | D NO 187), TARL5-26-539 (SEQ | D
NO 188), TARL5-26-540 (SEQ-FR-NO 189), TARL5- 26- 541
(SEQ I D NO: 190), TARL5-26- 542 (SEQ I D NO 191),
TARL5- 26- 543 (SEQ | D NO 192), TARL5-26-544 (SEQ | D
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PRIk oL 65 p e (BB G n- 58 DS Bdb e pb
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S@Xmélzﬁtﬁﬁitmmo@pﬁ@ "ﬁARlsaaélsoafe@EQ D140 135), h@ﬁ*@lts 26-
about 30 929 | east about 93% at | east about

ab07 &8 Ilhb@)iS@S%\Réﬁ 26ed8t(SEQJIX NOGbZT), MRI%3§1509 (SEQ D

SR 7P ot BRaH TS0 oyl AE3F] (a0 o,

STARQ 5.0~ (IEQAD N6l B etAR T H0615h8 (SEQUD Nonssrz)gmm 5-26-
of WD 2007/ 080392 PCT/ GB2007/000049 -79 TARI 5- (1 %
| DINGELDH) NOr MR TARL 826315 (RELIBPLNO: WAM%ABJ %éé QID

R e
NDARQ6)26-TNARSEQD NSEDG ), [T AR 3:03)520 (TBRID-NQ: 1(6SEQAR] 5-26-
A0 AR R SAS VEE H 518 e

N@a N?e?l 72)T7P\Rié 553. 52(4%5@8 1) N@ 178 3])ART5°AB@5‘23 QsESER N@174)
NO 114)7” TAR 15-22 (SE . TAR15-5 (SE
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54480 AR, (RRGLR 4 8L o WISRER 50 Byomo

Nﬂb m179)T1\RR55%—$:ﬁ&QE@D\I@01%B)),, TAR1F-ARB223EQIBQIONS1),
124), TARL5- 29 SEQ | D_NO. 125) TARL5- 30 (SEQ. I D
NGATG 66 TRRBEETE 0 TRRTA D) WﬁﬂSE@Aﬁl@% oAl A6
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TAR): 58@; BAR1§-3BQ3RMHSNQ DAY, 1 STARYR B5-360:639 MIID NO:188),
R
AR HAGSY 18Rt RN s kst o
NO 1&3)1%315 PARYS- (§E§d@ Siz o} ﬂAﬁ 344546 tHEQ4DEY d@
(‘Tﬁ%s%'\ﬁﬂé%b ID NO:196), TAR15-26-548 (SEQ ID NO:197), TAR15-26-
549 (SEQ ID NO:198), TAR15-26-550 (SEQ ID NO:539), and TAR15-26-551
(SEQ ID NO:540).

In some embodiments, the polypeptide domain that has a binding site with
binding specificity for VEGF comprises an amino acid sequence that has at least
about 80%, at least about 85%, at least about 90%, at least about 91%, at least about
92%, at least about 93%, at least about 94%, at least about 95%, at least about 96%,
at least about 97%, at least about 98%, or at least about 99% amino acid sequence

identity with the amino acid sequence of a dAb selected from the group consisting of
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TAR15-8-511 (SEQ I D NO 148), TARL5-26-500 (SEQ I D

NO 149), TARL5-26-501 ( SEQ-F®-NO 150), TARL5- 26- 502
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{ | t
SIARY ITR:T 45 PARAGLABEPIIHPII NI AR 153Ss B (RN

ing specificity f nprises an
aNCh 4 BcTARS 2GuEl 8 EChER Nﬁ)ihﬁl&),tTARbS}@ﬁ SQB QSI]EQQD%T 0d#9),

oShuattr i P E o 635, TAR hascr afhubBet; T TAnw s
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F610 (SEQ ID NO:159), TAR15-26-511 (SEQ ID NO:160), TAR15-26-512 (SEQ D
NO:161), TAR15-26-513 (SEQ ID NO:162), TAR15-26-514 (SEQ ID NO:163),
TAR15-26-515 (SEQ ID NO:164), TAR15-26-516 (SEQ ID NO:165), TAR15-26-
517 (SEQ ID NO:166), TAR15-26-518 (SEQ ID NO:167), TAR15-26-519 (SEQ ID
NO:168), TAR15-26-520 (SEQ ID NO:169), TAR15-26-521 (SEQ ID NO:170),
TAR15-26-522 (SEQ ID NO:171), TAR15-26-523 (SEQ ID NO:172), TAR15-26-
524 (SEQ ID NO:173), TAR15-26-525 (SEQ ID NO:174), TAR15-26-526 (SEQ ID
NO:175), TAR15-26-527 (SEQ ID NO:176), TAR15-26-528 (SEQ ID NO:177),
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20 TAR15-26 (SEQ ID NO 123). In some enbodi ments, the
pol ypepti de domai n that has a ¥ ndi ng site with
bi ndi ng specificity for VEGF conpetes with any of the
di scl osed herei inding to VEG-. Preferably
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Preferably the polypeptide domain that has a binding site with binding
specificity for VEGF is an immunoglobulin single variable domain. The
polypeptide domain that has a binding site with binding specificity for VEGF can
comprise any suitable immunoglobulin variable domain, and preferably comprises a
human variable domain or a variable domain that comprises human framework
regions. In certain embodiments, the polypeptide domain that has a binding site

with binding specificity for VEGF comprises a universal framework, as described

herein.
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coll ectively conprise up to 5 amno acid differences

relative to the anmino acid se¥uence of said
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DP4iee fatHeib1&3midd Ecid BE|uERARInbSE AR EE Huﬁlgﬁ%etﬁﬁﬁle yl, Ju2, Ju3,

binding site with binding specificity for VEG- can
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protein f | 0. nd, pr.ot ei n. 10 I n certai .
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substantially resistant to aggregation. For exanple,
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ngﬁﬁﬁ“%%ﬂﬁﬂ¢ﬁﬁmﬁmtligand or dAb in a solvent that is

routine . ormul ation such sal j,n

b { er oot QHPEEabRimBhi e Bl Ao R UE ) PPy B3 ana
25 emtiM&t a@fithe polypeptide domain that has a binding site with binding specificity for

VEGF are the same as the amino acid sequences of corresponding framework
regions encoded by a human germline antibody gene segment, or the amino acid
sequences of FW1, FW2, FW3 and FW4 collectively contain up to 10 amino acid
differences relative to the amino acid sequences of corresponding framework
30  regions encoded by said human germline antibody gene segment.
In other embodiments, the polypeptide domain that has a binding site with
binding specificity for VEGF comprises FW1, FW2 and FW3 regions, and the
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37-40C, 40- 50C, 50-60C, 60-70C, 70-80C, 15-20C,
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C HtiBdPERe S6@HAeHSI N any suitable nmethod, such as, by

m croscopy, assessing turbidity of a solution by
vi sual Inpeiselar embedinsptscthe pelypptiderdonmiy that heara binding site

sujt.abl e met hod.., Pre I a e Lop i s assessed
by yﬁlgrgﬁn S}’?%ﬁ%‘?‘/ o gﬁ@f ?%@*?I‘{S%%{hﬁ %@{«I_{? &e Tiggivaionss of Rafn
hafvanawdik Belbstad Sbinethwistdup RbAgitg csRel ekt ¥ad BP330TH
VEG- that are resistant to aggregatl on provi de severa

adiphmeniddesdonmin they e inding gt with bysiéng spdeifidsdon€EGFE can

t plel] j inding specificity fo :
A R e R N R
pr@t ei ns by expression using a WO 2007/ 080392

PCT/ GB2007/ Q00049 . -83 suitabl e biological production
syst em D Seitain sabedimeyts; the prlypeptiflerstoniagn that basedbindiag site with
StpkB ' | l.onal
P B PO R ML Ol IS EREREARRE g prasuple
adn isethe ymbodimedt kesothan tlheit potoy pepthia ebaln 9ed, fest ktah dbast 8%,

a.bindi ng site wth bindi S specificity for VEG-

¢ e BTG, I it P e B bt e Gerocironsoe ess
e GRAOIFo6E % YlebBin MAE D YASHIEG ﬁﬁu@%%@ﬁﬁ'ﬂylﬂ%gﬁ@e domain
pol ypeptides (e.g., conventional antibodies). For
e)g]aqffﬁp@g b@éﬁ)@rsgﬁe with Yipdipa seecifonity d6r WRGFgpegregates when a 1-5

epi b ndi I t4 i pte for i [

oy P PR 10 DO PR IS Sl G T00 piml Mool gyt o
t 240 -5@my/nlaghriegat dgardalr\ipenih iadeBenttdhd b f@utinelyRBP YR drug
sych re%tes T_an r(%%ult 10 in a preparation that is
ng?”@ﬁi%{g% @1 poteling Rptiperdasahng cHraco{les selings water,gin emulsion,
o ’ of . e nent |
A o 8300 18l AR NP ALY 0
ashaliD Agismantaimgd mhahewt AYC; P2LST, 2AKI0NG, 30-3 TLCUST-@01a) go-

(0] N t e j o PI-0f €l.N aggre can, al s .
- e FhEH G TRk PG e P B e b an AL B8 0vc o
| NAOCRORT @BN10WILUTBCIE SEPASH0PMid B6°S WRLEPE th 60 £ a period
they are administered. 15 In contrast, the aggregation

r 6§ plquh fimepkor pappledt) miwigsn] hewer 8 hawrs24hovds, Aglaysidt days, 4
Wi indi chf] i ar.. VE f ,the invention can
pcaiy, TR P BaERS Wk Y ol B, St o' Pk AoRonBE e,
t d jemcbuligeqps.ocess steps that renove aggregates, and

can be wused in in vivo applications wthout the

af or eneWEISEARY cADS ST Algisingaay sudable method, such as, by

microscopy, assessing turbidity of a solution by visual inspection or spectroscopy or

=

any other suitable method. Preferably, aggregation is assessed by dynamic light
scattering. Polypeptide domains that have a binding site with binding specificity for -
VEGF that are resistant to aggregation provide several advantages. For example,

such polypeptide domains that have a binding site with binding specificity for VEGF

can readily be produced in high yield as soluble proteins by expression using a



by pol ypepti de aggregates. 20 In sone enbodi nents, the
pol ypepti de domain that has a binding site with
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heated to a tenperature (Ts) and cooled to a
tenperature (Tc), wherein Ts-8%-greater than the

melting tenperature (Tm of the pol ypepti de domain

that has a binding site with binding specificity for
VEGtablehiglopical groduetem sybiam, sunh aveél. tolngnt eapbe Atrmntatal and/or
th I tide domain_that 25 has a,binding site with
i IR e e qrcamyg) oG aap ohagal sOppdes gand wih fess
p@lgg&gmdnd@dmgglmhai\t@@t has a binding site with

bi ndi ng specificity for VEGF can unfold reversibly

when hgatﬁé‘htltﬂb iy Lapeptide dpmaintthat dise abindorgsite with binding

t | tide, that fold i,bl
| SEREEA vECe R A ERR AL St Holritd Mifidn daere
uRosndneitallydihagoth&iualticp@! otephbpeibindiae®otlipshtided b s Nechventional

from pol ypeptides that 30 aggregate when unfol ded or_
t watlbwﬁﬁg oPer gxpmpls gererqlh, sTHRREAN pbinjigept ¢rdwitppe-binding

d : ' i.an. .
e PR P05 oA R Brograsey Gy e ltaton
r ehatlrethong apareghed pebpspitdts. Failure xargplove shioh agdrdgansk ey result
or, indirectl ¥1}?get ecti.n pfol ypeptide structure using

an® 2 SEAPAAHPR thabtshod .Sulr@%}e OB ULYHY #PPlisaligns bsequge for example,

(A o o R S ST R P S GO f hiagonist
f lcan funstiem sxarpdgonisy by opinaing siabe-lioking s plustring of the target

susceptibility to protealysi,s ucl.ear neti c. )
- JRREN 0B a2 By ey Do ¢ G re SEARRRg i polypeptiae
POy M p@RIS ifninGleiredpohstdin thSsubRREROCREh URYArPARMBstered.
folding (e.qg., binding to target ligand, binding to
gener i én FoRjERsE fhe aggregaeonesesisianepol pespfife gerpaia that has a binding
u . | o . .
A T e o
gepplidatioanaitiout theriged td inghwdd prdviesichitery tioat sethete Afggates, and

i ndi cates .that, the 10 pol ypeptide is unfolded. The

o 57 i VR it BrepbRbicaRASaltRg Fhffg’i?%FmSme ggﬁféwaéages caused
doRBoNpebiE binding site with binding
spggoﬁpc?ﬁ/e%%%g?}g& can be determ ned using an

unf ol dilmgome ewjbedimgniss the pokypentile damaimtbel Ithis adinding site with

R TN X T ——

pahy pegltd thea @Epatirb ETGPEEESHRAT's igg%at’e@ kitdhitNemelting temperature
concentration of_ folded polypeptide donain that has a

bil hew AGthsipelypapttde dormedn Higt Bisechindiag sije Wish bipdar spapifipisy for

a ; : 9" S . \ .
SRty Rt R ke nURALTER b6 AL Ak
ehar;r]rplém,dgg sjte I\Wﬂlépl}ldiﬂg tsphc;faiiny f?/ﬂgsé:EGﬁa[fota_em;dé,r@bcﬁj/ﬁe@ﬁde

t | I.N ecirti.cilt. or. -.S0 | oNn _can
gﬁeﬁ’&%@aﬁwg aiff}diﬂgﬁ $1t8; “(%(h Bipdingspeficit fféﬁ V@QFe‘?aﬁi‘Wg‘Hd by

Chversibly when heated to 80°C and cooled to about room temperature. A

polypeptide that unfolds reversibly loses function when unfolded but regains
function upon refolding. Such polypeptides are distinguished from polypeptides that
aggregate when unfolded or that improperly refold (misfolded polypeptides), i.e., do

not regain function.



20 The ellipticity value obtained represents a
relative concentration of folded ligand (e.g., dAb

worenengnsy2 of 100% The pol ypepti de domai n t hat PETEHEB2007/000049

10

15

20

25

30

binding site wwth binding specificity for VEGF in the
solution is then unfol ded by $hcrenental ly raising
the tenperature of the solution and ellipticity is
determined at suitable increnents (e.g., after each

| ncr ea?@lmp@dfeurﬂelgrre@ndmeﬁobmp@eeauthme;ess%ﬁm example by -

D Rk REp Sy SRRl el GosaR sPuchibion v SEiabie Method. For

r %&@fhgl%dpaypépﬁaé eitiachy be edugbdgy bﬂ&l&%ﬁ&@ﬁﬂt@)% g., far-
the solution and ellipticity is determ ned

s MY &80, aepinld Vg h llioreypracel 2, Begretvengs thtt}@@bml@n side chains),

A SR8 o0 B S AR W o

sm@eﬁem@ag pmp@uﬂb finctioe thaclzeperiieht by prdspemlaimgt(hg
po yeptide 30 donmmin that has a binding site with

ipgtodtakeet figend, Pindge toereripdigaad). 8 oae exampledeadypeptide
h
gﬁ%@h@% St oL e, & ﬁg@g&éﬁag Al th W glogg%'fm%ﬂ{g filfiction
spiegj birdlittgya gmenk/aia?omtai@chgm ‘a:mélmgmfsubdmﬂe)tmdwaés theitsthe
5007/ 8039 (# / GB2007/ 000049 -85 degrees, and a
pdPtiPG R4S {ATC4Fdpol ypept i de dommin that has a bi nding
Site WY exRhDglf ﬁﬂol%ﬁ’l%%'nﬁ r&Golding G’F a ﬁﬁ%&)ﬁﬂ@ d&ﬁglﬁltﬁﬁ Ghas a

The y-axis intercept of the refold urve Is
r dlinting & teawndly hindimig spedihtitjelr N@%mbeotbtmmdmsmlgm

has blndl site speci figcit or

" 3be0aear s RtGuete ARl BB b G bbelgRagyfoting
| easperataeids tBOYdieite &id theagitivakettent@fon 6f folled lp@BPbptide as
about 75% or at |east about 80% or at |east about

g4bg abseisgp Thegsletivpenicegpdipn of folded E«dxmepaé@ demgindhathas a
Ir g\%ﬁ% %Tlee\mﬂ? Qﬁhmg@g?éé{lg gg%jo i rrent r ever Slag Ptﬁf v

ofindirdctly dsm' any sataplel ket (ede, Cﬁpﬂmresdeheﬁ, bhtdmgaassay) For
bi ndi site w.t.h bindi specifjcity for. VEGF is
SR BPR TR BOBYEP L dgmaBART G & OS5 Y lebiadia R gty for

hase@r Bb10EbN&artd Reprddarddl MG ry%@%l Jo!hﬁiomete%m\éé% CD.
sol ution and plotti ng heat unfolding and refold
d

c Uhgeliptithe vploe yb@pte gpresgoiyea talativie corteamtratiopiof d‘fpldgd ligand

si,te hblnd ICI Luti on. can he .
o Gafia iy PR 1S fte dGiekn 2 M ShinBRetE wie
b widdeg $geaifichiaSoray PEE swiibeablu€ioh & thah h@ﬁMd@@ |b¥fﬂﬁﬁé1h§iﬁally
donmain that has a binding site with bind

s paigingthg teppegfurgetihe selufion gpdellpleaty s d@termlpa\r—ri fratable

S | %,
oS men g PR BB b B Rl e i polypeptide
widbinafyi thdi g admeting sit wiyh biadingk@Ecifisiol fotr VKBGE ) solutlon is then
at.ed enqugh to .all ow unfol di n [foldin
deteieady S S ) Oliomatelliticty is
S QletéthRfed GBELifABleaRQHhells. 1TAY &é%a @QPB@ plB& toiro@fce an unfolding

preferably about 1 Mto about
curve and a refolding curve. The unfoldlng and refoldmg curves have a

characteristic sigmoidal shape that includes a portion in which the polypeptide
domain that has a binding site with binding specificity for VEGF molecules are
folded, an unfolding/refolding transition in which polypeptide domain that has a

binding site with binding specificity for VEGF molecules are unfolded to various



20 If the nelting tenperature (Tin) of a pol ypeptide
domain that has a binding site with binding

wapeiogizeity for VEG- is known, the sol ution ceer/682007/000049
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heated to about ten degrees bel ow the Tin (Tm 10)
and fol ding assessed by ellipdicity or fluorescence
(e.g., far-uUv CD scan from200 nmto 250 nm fixed

wavel ength CD at 235 nmor 225 nm tryptophan
f [dggicess et periiongin MI@pwdypeatléa d@0gntlat £580a himdisigtsite 26th

e at i on. vide 100%r.el ati v

G SRRl B REk o0 Frd S e Tkt
atcuirv%aéithetr@lﬁtld@éiﬁ@lﬁﬁ ot RavBed polypeittid @bmiath that has a binding site
predeterm ned _increnents (e.g., increases of about

0.with iindipg specifidefor ¥EGFanepverdd; gk raspveyy of at least about 50%, or
fl t h t
| RLREESESNSPuA S EREITORRd0R 0 ARER TSP, o F1ER ou

bi30t, bgatspet abdue i85 Yo, bost [dstIbous 90%f & A echsPabouP 94 % NPiniRative
at. 30 least Tm 10 in predeterm ned increnents and
elﬂl“%t b lagapg OéFiAPIIW%Eﬁ@@Sd@fe@TﬂWned at each

hgﬁ; TGk pr fgaédﬂgnﬁ@ hh greba@@%mgﬁ@?cﬁ%go%eﬁ%@p&ldge

s demiafni thatttyas fadin g Ete \Bltmbmdingtspmmmt!ﬁfw OIRGH ﬁrdef,b@iﬁlrhﬁ by
WO 20Q7/ 080392 ggl’cf @B2007/.000Q4 -86 un ggl ded
| REPEHRAE ZP DY RS 1R 8HRa36 Hiding o S AR DSBS or

t ReTGF 5&&@&@'@@ ;kwmlng GESRAI&LL lén@ Pé?bl'dﬂ% Pyl 'ﬂh@ g§{¥peptlde

about 25C, and pticity or | uorescence at
h eiamamgthatrms @cb@mdm@sﬂmlrﬂetmdmguspecdﬁmer for VGF Shetichadaa be

g R R RUAE bR S R oL B Chef i e o

ofallbW@olypeptidt dignLit! fheehissa Bifhding Slt@ivity %nﬁﬁﬁ%@ﬂem@i&lty for VEGF
refgol ded protein recovered. |In sone enbod nents

p& Jiseabvs e defhihaniseabant hiantsabpy e bebow Sietisoshottic pomt (pI))

oo o B TR0 ABIEEL SRR o vicr

msoletlbm smewncdritragadi anougicioddlo tvhatolding/ foldllilig}ﬂde)etd@tected. For

|nnuno% % I|n vari.abl e domaj ns encoded bé Cai nelid
g@?“i‘ﬁlli’ o s y{ b opIRE sebjrecea be phaut Brlapylyo aber 100

nd| ng site wth
bi ndﬁﬁg}éfg%g%o@{éﬂ fjn?‘t" ata@é(@ I'S"secreted in a
q uant i Iftheineliing teaptratle (fmPofn p‘fﬂ&ﬂede@ ﬂom@ﬁﬁﬂhe&&ﬁ@g birfcllng
col lBrbor in Pichia species (e.g pastoris

otSﬁ%Wlt Brddng wecitich & vt & h@“@@ ﬂgﬁpﬁeb{tioaéa@b Wed to about
t I?@ltde%%:%s BelBiy ML fith lltl E}o)’\é&dflfofahﬁgjéé@&fsém lﬁlgﬁ%ﬁ}y %out

for I's secrete ina quanti
0 finereneghks (cag., faedB{ CRbwat ﬁbmrﬁg)ﬂmm t@a250 easfixabwaitelehgth CD at

D257 bk 253 ety 1o igreep Samin SR a0t ) e Toggim with
| ersitatioR @Ul98215nm/ﬂwv1a& 1@(&/@%1atﬁké%tde§ @ighBd bo AR mlofEBEr. The

about 35 ng/L, at |east about 40 ng/L, at |east about
450lgign is then heatddea ot leatidant deer)aes Alog e, Tro n(Tth Peiagredebomined

18& {f%&(é’g 1%&658%@%% ab%l?l(t?Htl t0 Qour{q/d‘egrees and eihp?'lcrcy or
fluorescence is determined at each increment. Then, the polypeptide domain that
has a binding site with binding specificity for VEGF is refolded by cooling to at
least Tm-10 in predetermined increments and ellipticity or fluorescence determined
at each increment. If the melting temperature of a polypeptide domain that has a

binding site with binding specificity for VEGF is not known, the solution can be



20 ng/L, or at |east about 400 ng/L, or at |east about
500 ng/L, or at |east about 600 ng/L, or at |east

wW@bwansoddn ng/ L, or at | east about 800 ng/L, apCT/682107/000049
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about 900 ng/L, or at |east about 1 g/L when
expressed in E. coli or in Pi&hia species (e.g., P
pastoris). In other preferred enbodi nents, a

pol peptlde domain that has a binding site with

b.uﬁ l¢rgl bypiaeriefricotally heating\iiRgs abent Q6% &t sdut hO(BCqmd mltdnt y

/
reBlach B9 ThosBREAIT o g% it B Shous B3R, o5 Gltagiru o
| &H@tesc@b@dﬁealﬂ@eéfﬁfg'—anﬁ@oaﬁné ﬁé&lrneﬁbﬁlatetehnﬁfeg Tﬁé data
| east about 200 ggéL to at least about 1 g/L

| ©Rtginegisan pe plntie Erosiéceaftn yrdldingayoe and agbfoldlag cﬂneva,sm

08 808t Rafbr ok APHaiAORYG 1 g B e

6Q)®otemgédovbmdaf[n b@as Ema&ﬁtﬂen’rk e boly@&pti&%ﬁhaﬁbﬁh@i haEQtQ)mdmg
ng/L t | east about [L, at | east 30 about 800

mj;"fﬁ“il béﬁdnll?e%?l ISHY der ‘i%%ﬁ dogy nofcomprise a hwatid 900
”g{nﬁﬂnuhrggl%ul bR ain Jor% 1%:'01"‘@8% f%ﬁ%\f&rﬁ %9-5111151210'1:& that are

coli or in Pichia speciés

Alunfywe ghimraunqebdbyhiepiatidde «lommns emttﬁlted e amdhid p@irilgne antibody

site with binding specificity for VEGF WO 2007/ 080392
PEFAEEEBEH000049 -87 described herein can be

secr et @Péf@raﬁ@eﬂxe?éﬁfp% ﬁ&’éjddrﬁ‘angtha@%s' a lﬂhdl'ng sfté gjﬁh% ipding

SpECI es u% . astori S hey can be produ
u§p¢¢gﬁfamfos&f Gl @eqretpﬁ oulg qw@ty t daant dbotif €5 nedib witeal

n%%?r%%%%%{ a?z g %ﬁgh é‘ﬁ %p%cgegé IC§ 2@ n;?%pq%d y bg%.fn?rgge{égrted

D@ﬁ’ﬁbﬂm&l&ah p&ypébt%m'ﬁhﬁthlaﬂh/a@ T&tbuﬂﬁn% QA HE §1nd1ng specificity
polyplgﬁude domai ns (e.g t hat have a bi nding

siteeV Rt B Pﬁlc’f?éfidri@ as‘bl@é’il%’i &t I)?af(fjt@POE@f/F@ mp, ptleps rﬂb@li 1 mg/L,

T T T O

oﬁ'ngflfD @E)rlfasﬁaﬂoum(ﬂmgm @t Ieest ab&ut)nglxﬁg/L ttdedst Abcd BQML at least
or

F @?@?g %L %q?ﬁ%% Uié%?fﬁ# a?ﬁ&eaﬁtoag’fb%%elflsﬁasr g Ig45b pouy 50

n Mg/f, Qir at RERIBL& lﬁi@qn'\g@ 6f atlea¥t #dur20d &1, eo§§b least %bout 300

preferably 1 x | ess, nmore preferably about
1 mg/hoorgt @irabp@ts@o me/k, aoatigsMbont §@wely, of akleds0alidut KDO

anéif St fbﬁgg/ aggut Of f rLa li aﬁ l?asp eﬁ)s 9 g(SO Of%/ItS’ 61%( ]f%% %@.}%éﬂ)o

pref

sg/L) rmraeleaéi apoetf1gyTabihyn 5xp?es3s@d ﬁl E cbit®@ 1r1PXclz§eDsp501%s g)eg P.
for ex 1 s-1 or less, preferably 1

s PYSts)) é% %the%laf@éﬁ{eé@éwgmenis 2 Pobypeptide ‘b)(fﬂqﬂéﬁlﬁt hmléndmg
P&Rs G1R B nthx% si)e&@cﬂy $for W BEF i s%éx%tedsig ﬁll[jl%lgm of at least Fﬂ})/oui 1

preferably s-1 or ess efera
X gt & $ldasoabolue gL, adeabe blerutil meglL by asleast abeut ﬁlSﬁ&{gZSD at least

Ig tﬁgé m;g/lbp%%q?.?ﬁt gl? g&i\%{rﬁ lseast aggutpz%lo);gg/ té) gte legs? out 1
g/L, at least about 300 mg/L to at least about 1 g/L, at least about 400 mg/L to at
least about 1 g/L, at least about 500 mg/L to at least about 1g/L, at least about 600
mg/L to at least about 1 g/L, at least about 700 mg/L to at least about 1 g/L, at least
about 800 mg/L to at least about 1g/L, or at least about 900 mg/L to at least about
1g/L when expressed in E. coli or in Pichia species (e.g., P. pastoris). Although, a
polypeptide domain that has a binding site with binding specificity for VEGF



20 binding specificity for EG-R conpetes for binding
to EGFR wwth a dAb selected fromthe group consisting

wo@RoDORBE2 17 (SEQ | D NO 325), DOML6- 18 ( SEQ | CPCT/GB2007/000049 -

10

15

20

25

30

NO: 326), DOML6-19 (SEQ I D NO 327), DOML6-20 (SEQ I D
NO 328), DOML6- 21 (SEQ ID Nc87329) DOML6-22 (SEQ I D
NO: 330), DOML6-23 (SEQ | D NO 331), DOML6-24 (SEQ I D

NO 332), DOML6- 25 (SEQSED NO 333), DOML6- 25 26 (SEQ

| Depenbed hyreimsanibs seFetaiemtien expresss)in EDGN 6: ﬁ&DzéIBE@)dc&s

NG 33 P b s e py NolibRamast e pesynthetc

N@h&ﬂ&)ﬂ mBBYESorIol6HkESd frBiudNoh Hetbods MQ n%@erﬁé’ggﬁ. Dol or
NQ. 342), DOML6-37 (SEQ 1D NO. 343) . i B

NEY/ /U4 FPECSOMLG- 39 ( SEQ | D NQO: 345) , D(]V[LG 40 (SEQ ID 30
NO 346), DOML6-41 (SEQ I D NO 347), DOML6-42 (SEQ I D

NO 348), DOML6- 43 (SEQ I D NO 349), DOML6-44 (SEQ ID
Wo&&@ptldmﬂaﬁnﬁﬂla(BE@E(ﬁFfl(\Kl\)DSggl) DOM16 46 (SEQ I D

NO 352)., DOML6-47 (SEQ I D

2007/ o%srélé avepiian EB(Z@GSVP@]GB@IZ@G dDB@nwée gsé@bb that\m\@wl;mdlng

AR BRI AR R
DOWIBin @. ,(dREDbinds ma@ga) witmmﬁé“mg% (KBEQIJI%J}AN%?%% (ka)) of
DRI AN 1 B0 KlD3Any X TSNS T5OBebPog TS INGESAF 50 1M
D@ﬁl@ pﬁf 11{035 ef 16@&/) to %\%\@ aﬁ@n( efepab I\g@:@h@@m for

D@Weplem éis@djllx[i yss m@fmﬁﬂyz x( Q/IIODléﬂé)lﬁGI@)p;referably

DAV 1781 ‘22@8* 1gs mg’gﬁz% BRrer Loa ¢ 2ESor BohardhRh Ko rate

DOMisant 6f 6 SHQ |stbt<|>\|®x31157)s ﬁ%ﬁﬂi& x BEQ D 1501 0NQ BAfre
6-79 (SEQ I NO 377), DOML6-80 (SEQ I.D N037g€9
%% bl ¥ BEG| 1 INo1878), fomawl%QX(lﬁ © ' opleve @eeyably 1 x

g RS
D@V&@ilg&lQrSE@f¢r%1M® B8G) s~ DG aROmOSHRRbINOK 38’8% T or less
R Rt W e
DOML6- %s&ﬁf@ﬂbcﬁlméﬁs aﬁéb@)l@ﬂi@ d%ﬁla( EQﬂaQalﬂQlcﬁg §1te with

DOML6- 97 ( SEQ | D NQ 393 Q ID'NO 3
DOMES 2P e¢iBELY fODE@RJ,%ylpetmamm@ t(> S@Rl With NGABIE)ected

O G SRABE 80 B3 FERHMB o
DEIEB2)PBOM16-19 (SEQ ID NO:327), DOM16-20 (SEQ ID NO:328), DOM16-
21 (SEQ ID NO:329), DOM16-22 (SEQ ID NO:330), DOM16-23 (SEQ ID
NO:331), DOM16-24 (SEQ ID NO:332), DOM16-25 (SEQ ID NO:333), DOM16-
26 (SEQ ID NO:334), DOM16-27 (SEQ ID NO:335), DOM16-28 (SEQ ID
NO:336), DOM16-29 (SEQ ID NO:337), DOM16-30 (SEQ ID NO:338), DOMI6-
31 (SEQ ID NO:339), DOM16-32 (SEQ ID NO:340), DOM16-33 (SEQ ID
NO:341), DOM16-35 (SEQ ID NO:342), DOM16-37 (SEQ ID NO:343), DOM16-
38 (SEQ ID NO:344), DOM16-39 (SEQ ID NO:345), DOM16-40 (SEQ ID
NO:346), DOM16-41 (SEQ ID NO:347), DOM16-42 (SEQ ID NO:348), DOM16-
43 (SEQ ID NO:349), DOM16-44 (SEQ ID NO:350), DOM16-45 (SEQ ID
NO:351), DOM16-46 (SEQ ID NO:352), DOM16-47 (SEQ ID NO:353), DOM]16-

*




20 (SEQ I D NO 401), DOML6-106 (SEQ | D NO 402),
DOML6- 107 (SEQ ID NO 403), DOML6- 108 (SEQ | D NO 404),

wOONEB3BIO (SEQ | D NO 405), DOML6-110 (SEQ | CPcudGBR®)/000049
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DOML6- 111 (SEQ | D NO 407), DOML6-112 (SEQ | D NO 408),
DOML6- 113 (SEQ | D NO 409), DARL6-114 (SEQ ID NO 410),
DOML6- 115 (SEQ I D NO 41 1), DOML6-116 (SEQ I D NO 412),
25 DOML6- 117 (SE%OD NO 413), DOML6-118 (SEQ I D
NS4S ES IDSdnE4), 1a0M16#S (SEQND N05355)CoNbELES REHD

| R0 54 oSG98 NS5 PoNOsEh ke M) Howne
mgga&maﬁgﬂf%}g@@gg@ EQ mfséiﬁ ﬁ@M}%E@ 49@%“3
) ( %
S, ROMBGH1 (BEANB G368 L BHas1d5 (S5ONG H@si65), DOMIG-

E@’Eﬁ%@%ééﬁ%%ﬁ%ééﬁ BRI PORAGE R

( SEQ3bHE), ROM28X9 (SEIYHIB—NG%IDGDQMEQ%OQSEQ H2RD;368), DOM16-

200 TRBB0O5 OpeF) ROV b BIRBRHID No5S (EeOM G (5 ID

D@i@@ﬁﬁﬂ(ﬂ%lé Siﬁg?s%@ 111?@465%%1 %ﬂgﬁ%ﬁ%ﬁ@%ﬂs? DOM16-

( QE(QSEQ IIKIO\T@SES?)4) D@M\YI!SGW:K@EQIID NSEY ) DO U3H) (SEQ ID

NOd 33, TR & 58564 e v e S RS et

(SEQXRED mwzg HXOMI G-3RI KEL3 405, DOMIrELY3 SE(% ID
DOML6 39 201 ngle NQ 442), DOML6-39-202 (S

N&Q48) ), Dsei BOIDEROSPH NIV A, (SEQCIMLN 23d20M16-

{87550 R R UNDR-ssERR RERASD O] (PRS-

Mo e - D e oo, OMI6-
\22 (BBhan RO iaoifedd REkan B Sioies (e
30D, L D6 XG0, i 6 sk I ?’23%?.[5@3“6'

NOS4EBY, 1msm3194o SEQMI1B-990SEQLID NKB3 952, DOSHE-1M (SEQ ID

B a5l B RERe D N 72) pelld ok ERey Rty

( kM1 B-198 (480) 1D NB:3b8), ((BIQ160 owsmmsa)tm?mmm 05
| D_NO 469%} NB20 (SEQ I'D NO 470), NB21 (SE

NGERIP N r@lm@@wg SUBPRADITO}020,D@bHH6-107 (SEQ D

S mqm? ?&%{ g I'n gglg%ec Iﬁ\idl)%?ﬁ; WTE&@%E%%@EP%@?@% "

A0l 110 (SEQUENS® 406ADOBE 64l 1|(SBQUD KOG A at1 12
o TBEOIB Ry Bt o' 1135 e8 10 o0, SoMi5Ts @R]1H
NO:410), DOM16-115 (SEQ ID NO:411), DOM16-116 (SEQ ID NO:412),
DOM16-117 (SEQ ID NO:413), DOM16-118 (SEQ ID NO:414), DOM16-119
(SEQ ID NO:415), DOM16-39-6 (SEQ ID NO:416), DOM16-39-8 (SEQ ID
NO:417), DOM16-39-34 (SEQ ID NO:418), DOM16-39-48 (SEQ ID NO:419),
DOM16-39-87 (SEQ ID N0:420), DOM16-39-90 (SEQ ID NO:421), DOM16-39-
96 (SEQ ID NO:422), DOM16-39-100 (SEQ ID NO:423), DOM16-39-101 (SEQ ID
NO:424), DOM16-39-102 (SEQ ID NO:425), DOM16-39-103 (SEQ ID NO:426),
DOMI16-39-104 (SEQ ID NO:427), DOM16-39-105 (SEQ ID NO:428), DOM16-
39-106 (SEQ ID NO:429), DOM16-39-107 (SEQ ID NO:430), DOM16-39-108



20 92% at | east about 93% at | east about 94% at
| east about 95% at | east about 96% at | east about

wWQO7Z67/080391 east about 98% or at | east about 99P6HGBRIW7/000049

10

15

20

25

30

acid sequence identity with the am no acid sequence

of a dAb selected fromthe gr®up consisting of

DOML6- 17 (SEQ | D NO 325), DOML6-18 (SEQ | D NO 326),
DOML6-19 (SEQ ID NGO 327), DOML6-20 (SEQ I D NGO 328),
DOVEQ-IRINOSEMD), IMOMD63389) 49 (mmmm)(]se@lm;smmm ID

SRS 1o A o Dr e

DO\ -
090320 (SRR DIMELA B INEpow

D@indSﬁEngltﬁ\Y CeA NG oY) 16 -I9oMIGG(S ESRID B3 D), MOMUB39-117

oI @%@%@@R@@iﬂ% B 30 I PRI R Sy (B 0

DCWII@42)3®QME@3DE20NQSEQ5ID NOQMBH B@I\/ﬂSEfQ 2@ ﬁngQgﬂjSNo :444),
-41 (SE D(]V[L6 42

a3
DN 49 9t RAGSES HDN61615). oM. 20D O B 38 2446). DOMI6-

Pé?&%@%@ @5’&9’4‘%&2@% P28 5y T Sy200
( $EEQIID NOGSS)DOW BEQIBE0:430NNB 543 EQ DOWIG:4 548 NB2
5 450 P S e aisbr
( $ﬁ§?4bg, %62@%} IIWDOV[L &S‘f«gscg 87 E@@Ib@lb@ggg)@?m D@}%ﬁ%gﬁmssx

SEQ |
E $EB% (SEQUED 383359 )DERLE (SBQ(IBE@I%OWBHWEQXDVM@A@), NB12

1B R4t hys PR B p iy BB i s smo
QUORGBIONISR) (SHOAW. 6r0: 465 (1$§Q7 @3 3\7@)467)[)@]@1@ (@ﬁg ID
Q ID NO 371), DOWVL6- 74 NO 372)°, DOVL6

45@ NB1845FQ IDVs469 %SF@ W&?O) 6SEQD
EQ I D NO 376), DOML6- 79
4:7@ %@? (S%‘gé&‘SQfng I D NO 3723), DOML6- 81

EQ | In Mn8e@podiREsGtheddlypSitidel donidih 880has IX¥MIiGe 8i% with
EQ.1 D NQ_381) 6-84 (SEQ I D NOQ,382)
H?@H%%ég)fm@ﬁéomﬂé @@ammlémuen%dwgwist lggst

5@1t|8@°/«1\@t %ﬁs":‘t)abom a@ﬁaagtﬁg@tl S@"/b@t @@abo@c@‘fn‘)@ a?gaast about
EQID 'NO 3 (SEQ 1 D°NO 388),

( SED, atiemabw)% ‘VD@Mp@st abo@z94c/csatje|a® amm:%% at la@mabe@t%%,

( SE AR A5 BRI OR SEG eB P UGS i guence

( ShhtityDv iR ino RENkequde (ISEEAD R1BEEBREM, th&hH cdfhlsting of
DO%/H(S 17 (SEQ ID NO:325), DOM16-18 (SEQ ID NO:326), DOM16-19 (SEQ ID
NO:327), DOM16-20 (SEQ ID NO:328), DOM16-21 (SEQ ID NO:329), DOM16-
22 (SEQ ID NO:330), DOM16-23 (SEQ ID NO:331), DOM16-24 (SEQ ID
NO:332), DOM16-25 (SEQ ID NO:333), DOM16-26 (SEQ ID NO:334), DOM16-
27 (SEQ ID NO:335), DOM16-28 (SEQ ID NO:336), DOM16-29 (SEQ ID
NO:337), DOM16-30 (SEQ ID NO:338), DOM16-31 (SEQ ID NO:339), DOM16-
32 (SEQ ID NO:340), DOM16-33 (SEQ ID NO:341), DOM16-35 (SEQ ID
NO:342), DOM16-37 (SEQ ID NO:343), DOM16-38 (SEQ ID NO:344), DOM16-
39 (SEQ ID NO:345), DOM16-40 (SEQ ID NO:346), DOM16-41 (SEQ ID
NO:347), DOM16-42 (SEQ ID NO:348), DOM16-43 (SEQ ID NO:349), DOM16-

% gm i
Q

wWwn n

NN



20 NO 397), DOML6-102 (SEQ I D NO 398), DOML6-103 (SEQ

| D NO 399), DOML6-104 (SEQ I D NO 400), DOML6-105 (SEQ
WO D)ONG80302L) , DOML6- 106 (SEQ | D NO 402), DOMLE6PADTEBEBEQD0049

| D NO 403), DOML6-108 (SEQ I D _NO 404), DOML6-109 (SEQ

| D NO 405), DOML6-1 10 (SEQ ITPNO 406), DOML6-1 11

(SEQ | D NO 407), DOML6-112 (SEQ | D NO 408), DOML6- 113

%%6&2E§@ID NO4O9)D, DOML6- 114 (SEQ I D No41|?,
SEQH4DNEB5P DR 1216)(SEQFMB 01368 ), (I3¥p LGB NSEQLLD) |
S0P BB B o Sl (SRR Bowne
DA TEY O as (e LD RG 4hoy e S
( SO TR BN 0 G Y 365 B QLT (S RRIPNG:359), DOMIG-
Noasn L R e g N P PR R IERD, T s gL
( SEQ:362), NOMIXBHS (THIVIB-NBI:3 683 DCBES-56 (SN 4REY0:364), DOM16-
"ob (543 NOBBRk A58 B NOReR sy M16-00 (SEQ D
S SRR MOy O BRI SESoowe
( SED(SE NoNIX:3Y0), DOWIE6-39(3BQ IPSEQ37D), (EDMBE)74 (SEQ ID

10 (5P RaMIS SRS 33T AW a8 Sradndsan P

( SEQ(SER NONE33Y 5), DOWlB6-39(388 IDSEQR3B), M3 8)79 SEB ID
DOML6- 3%- 116 (SEQ I D NO 43%)7 DOML6- 39- 117 (SE(S |
NONAUET ), PIOMIIE-SBSELD BD NSESY $)DDAM W8] (SESOUEI G379 DOMI 6-

b S 200 a0 AR 1556 Bar st pdgspg
Ng\m@ﬁ), mvgl@»@(mm W%%{’;‘?“"‘?g” I(SE)E@)N/%?;{\E%@)@ DOM]16-

e T TN R T
D OISR MM IR E O i o
| DPNES g; NOBEH)( BEY 1 BINGEGEP NORBY), DESEQ] 6-D6 NSEQTD)

R TRAOE IR TR 0 Bl R

I e eI (e RRER 1 (g o
20 “%é’ﬁ%é@%lﬁd%%ﬂﬁ@ Iﬁs@@:?(%twmm%gsﬁsz BN 39EQ

oA GHEION S8 B B NTFR ) B
entsadd FeNOs402) HROp/] 6 pEHESRdEIRIdICR0B )} bl FRsos(SHQHD ng
ST K8:404), DOM16-109 (SEQ ID NO:405), DOM16-110 (SEQ ID N0:406),
DOM16-111 (SEQ ID NO:407), DOM16-112 (SEQ ID NO:408), DOM16-113
25  (SEQIDNO:409), DOM16-114 (SEQ ID N0:410), DOM16-115 (SEQ ID
NO:411), DOM16-116 (SEQ ID NO:412), DOM16-117 (SEQ ID NO:413),
DOM16-118 (SEQ ID NO:414), DOM16-119 (SEQ ID NO:415), DOM16-39-6
(SEQ ID NO:416), DOM16-39-8 (SEQ ID NO:417), DOM16-39-34 (SEQ ID
NO:418), DOM16-39-48 (SEQ ID N0:419), DOM16-39-87 (SEQ ID NO:420),
30 DOM16-39-90 (SEQ ID NO:421), DOM16-39-96 (SEQ ID NO:422), DOM16-39-
100 (SEQ ID NO:423), DOM16-39-101 (SEQ ID NO:424), DOM16-39-102 (SEQ
ID NO:425), DOM16-39-103 (SEQ ID NO:426), DOM16-39-104 (SEQ ID



20 wth binding specificity for EGFR conprises an
am no acid sequence that has at |east about 90% at

wo eamssesbout 91% at | east about 92% at | east PEbGBR007/000049
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93% at |east about 94% at |east about 95% at [ east
about 96% at |east about 97991 at |east about 98% or
at | east about 99% am no acid sequence identity with

the amino acid sequence of DOML6-39 (SEQ | D NG 345).
FAMMOERAPIVI16-88-106 I(SE@;;’[H N©:428)yadOM25-30REY6 (SES) B NO:429),

COMIBAHE I N A @fa%i@:?ﬁ'&%x BEIL6-

|
DO Ae D (2D e 50y B, §8ho Ren -1
NCSEQAD, NOB@I%@QMM.B@ (1 SHSEQIINSO4S), DOM16-39-113 (SEQ D

8350170 SEQ L) ot T BOPB AR s,

bipgMig-3Pe@ KEQ IyNDM3 95 RMVaeIet Fﬁ(SE&iD ey.490), DR116-

dAbs di scl osed herein for bindin

B0 D S COOMIOOA) (SED 1 M2l §OM He39-202
DRSLPEPF RSP L B LR S oy oo
S |N(g14eg); @:jombﬁg??gﬁ&ms?% Ilbbm :4a6), y)lznglln f6ldsg :{UBQBEQ IUIND :447),
I N
e SR G A sBR AN O 50 D M DT SASECH Y MO DD OMI6-52
dQﬁEQrID 1RO% 38§, N@x{)ﬁﬁ% 115 YL peRE3 B %%Qovﬁngf%f (SEQ ID

domain or a varia omal n t Hat conpri ses
f ANGEGR), B4 GHOIENO454 NBAKSER rﬂmmméa), NB@ (HEQ ID NO:456),

PP REEQ HE ARy B Se Bt R e R G ap b s, weto

f r(sﬂg\a@rﬂ«o 4%9), mlqrqs@eplm Nex-610, NBI2 ¢S @D'No 462) NB13 (SEQ
i ments, the po ﬁe tide domain that has a bl ndi ng

suIPé‘I%%ﬁ) NIBJMHSEQ Qgéﬁf‘o,flﬂﬁift (BHQ D BNEER69)e B 6(SEQ ID
fr ame g\/\@? r e ?g?‘ﬂa)glgp ;ﬁéﬁcéﬁigﬂ&d%@u ?368&3%8&\,(3

f NO1h8), P29 S BQI [DENOeITE),INB2 INSEGHS N 17 1)dadtigNBR2 6SEQ ID
WII%S g'@?di ng specificity for VEG-. dAb Mnoners that
um Al bumin 15 The |igands of the invention can

furt hen, GREVE AL,

al buni %n%SA) (oI S R %9508&5%?%&&% 4 Bindipg site

t ovith linding 41)e,ciﬁqﬂwébleE€tBR3pom@a@s¢sl\ﬂrt anih® ac1Mse@reeﬁeﬁmbh@s at
r l i [ n t he .bi
Sl P, ST PRI 90 RS o

r QBONBALE at Rag aboutWshA) Gt %bﬁ@@éﬁ)%% at [¥@stlab@a@ e ob it leta§t about
tar%et(s is from1 to 100000 ti nes (preferably 20 100

t §3Yo 0D dcaskahat BPsraarian peid sopBnEwIdenigno0th the am@mld 0

LS00 ol LI PP O Ay
that has a binding site with binding specificity for EGFR can comprise the amino
acid sequence of DOM16-39-87 (SEQ ID NO:420), DOM16-39-100 (SEQ ID
NO:423), DOM16-39-107 (SEQ ID NO:430), DOM16-39-109 (SEQ ID NO:432),
DOM16-39-115 (SEQ ID NO:438), or DOM16-39-200 (SEQ ID NO:441).

In some embodiments, the polypeptide domain that has a binding site with

binding specificity for EGFR competes with any of the dAbs disclosed herein for
binding to EGFR.



enmbodi nent, the first dAb (or a dAb nononer) binds SA
(e.g., HSA) with a Kd of approxinmately 50, preferably

wao7asdonore preferably 100, 150 or 200 nM | PCTYEBR@I7/000049
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enbodi nents, the dAb nmononer that binds SA resists
aggregation, 25 unfolds reve?3ibly and/or conprises a
framewor k regi on as descri bed above for dAb nononers
that bind VEG-. In particul ar enbodi nents, the

ant i gerPrbfembily; ¢he pdypepiide domain thes fnasamumdnigatte whihrideding

h
T AP T E i e SR R e KRS AR e e T
a ,&% eptiddgorEaRek 8gs 4 BindibREE RGthtenBRs fdout fw Edma can

ect ed fromthe group consi sting of m1
(SEtgpn@e amCsuitablz)imnponEiebuln yasEpbla domn, mﬂ@)efemﬂwses a

g,gg aﬁgﬂe %Vgain %%3{}%@% (déé%ﬁ% %W%égf%%@%%e&ork

PG}I @s’i%ﬁe&@iﬂ%ﬁnodnﬂéﬁtd\l@;e rolepti D Bhaih t{aPRES 4 Elnﬂ[ﬁg site

479 DOMZY -7 ID NO 480), DOMIr-8  (SEQ |

4gih b EGQ\‘AEHSPW{‘ of BGYB: comses prevrEessl frapgyqr aﬁdesmbed

4§,%em DOWh-4 (SEQ ID NO 484), DOMrh-6 (SEQ I D NO
MpoMrh-1 (SEQ 1D NO 486), DOMZh-7 (SEQ | D NO

487) . D@‘déhaiﬁ%n(bﬁ&@dn@ N@po&ﬁﬁptidmﬁﬁn ﬂlazﬁas(zsﬁ@dﬂn. site with

1. 490), | 491

Npindigg bjecTiit DT RagsT BERERI RORIO RIS

“Q:atﬂ%&ﬂc r% Qnd?lgr 1s @&E@e&l B BNReriBSBabo v ERYIERE b1 @dé @omam
SEQ ID NO 497), DOWr-14 (SEQ |

NCDhatAQIS)a bnﬁti]xgmtel@ﬂq sadingdpedficinoBy VESBVIr - 16 ( SEQ | D

NO 500), DOMr-17 (SEQ ID NO 501), DOWMPr-18 (SEQ ID

NO 502), DOWMZr 10 19 (SEQ ID NO 503), DOWFr-20 (SEQ

| QIANOMPRers tBENFind 3¢rdnSEQuinin NO. 505) , DOM/r - 22 (SEQ

ID NO 506), DOWr-23 (SEQ ID NO 507), DOM/r-24

I D NO j gangipnizihe Py epiSEes AU @G@PSG E)éﬁq‘?rm%’ﬂtesﬁét oinds

e Bl oA o8 LSRR AR B0« B RS
( SRR 86 104 BERPFDs NS IS R by i oS4 dAD

C etht BRI KB Rr K HEasdbhstic By sHRR bl S dhTesinlbits, B.g.,

and conprises "an am no acid sequence that has at

| e@ﬁg Bﬁ@&bte)&ﬁf%e lﬁg‘anato it@aﬁget(abl@ WitonB5% 1@00Atinles @S{bferably
bout 90% | east. about 950/ or aé éeast 8‘8
9630 t9r103P0g¢ e PEfEaRY 994 10F005DO, Grd 2090 o @%e%%fmnger
atyl Lasts AP fé'fer?%yﬁ’ tﬁgké}gmaa%ﬁmﬁ‘?gh’tﬁﬂﬁ?sek&ﬁ Rfthuiin WIQJSJ) In one
t he amn02 cl sequence of a dAb selected fromthe
grmnlpo&mnm thtei fivgt b @@wmmb MG onBEPinds SAIe.g4 HHA) with a Kd of

DOWm 12 (SEQ I D NO 474), DOWm 26 SSE I D NO 475
approximately 50, preferably 70, and more preferably 100, 150 or 200

In certain embodiments, the dAb monomer that binds SA resists aggregation,
unfolds reversibly and/or comprises a framework region as described above for dAb
monomers that bind VEGF.

In particular embodiments, the antigen-binding fragment of an antibody that
binds serum albumin is a dAb that binds human serum albumin. In certain
embodiments, the dAb binds human serum albumin and competes for binding to
albumin with a dAb selected from the group consisting of DOM7m-16 (SEQ ID
NO: 473), DOM7m-12 (SEQ ID NO: 474), DOM7m-26 (SEQ ID NO: 475),
DOMT71-1 (SEQ ID NO: 476), DOM7:-3 (SEQ ID NO: 477), DOM7r-4 (SEQ ID
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D NO 476), DOMIr-3 (SEQ ID NO 477),

D NO 478), DOWr-5 (SEQ ID NO 479),

D NO 480), DOWr-8 (SEQ | D NCPCHB8B2(07/000049
D NO 482), DOWh-3 (SEQ ID NO 483), 25

D NO 484), DOMM=6 (SEQ ID NO 485),
DOWh-1 (SEQ ID NO 486), DOWZh-7 (SEQ ID NO 487),
DOVZh-22 (SEQ | D NO 489), DOMZh- 23 (SEQ I D NO 490),
DONPH78), DSQE%HSBSSEQ I O) 47 HOKAMP57 (SEQIDINNGS0),430)7-8

prn O ERy P 52%%9 1RG0 QEE EIG 18489,

D(D(D’M7B131 D NOY@g4¥
198 ety it DD aos) . Do e rRe T (R P

N 485p DOMBa2 (SEQ I@QEQ S INDOMh-

g, ) B RS I 1o

P@]JQI;BKOIW}&Q?QSEQ D IIS’Ig ﬁ%ﬁ) ISDSJWHZB} ?%(Q 3&@1 o: EA9N§3DOM7h-27
r
gﬁQ 153\{% 4%53 1%@&%}} BN 18 4%@@@1\@7@ 1@$§E98|1B1N@ 497),

g PGP (BRI bR B R oo
m saogwwrgi 1(7$ESQ_Q| D N[S) 5(51351»01\413@17&7 (SE@FB?N(BECDZ), eDo1\/17r-
2 QR PH0Y sreb v Rt sad i Neb st bt a FERE S o
arsosy DASNIG- §@g%/§n3<m Ndbatosh, 61§0M7r12@qgkggmwb 9@% DOMAL24

| east about 9 or at least about 9 or at ‘I east
alidER [D7NE: @Q8)aDql\é’é‘525 @EQUID Dgy4509), D&MVea@(SEQ)BuNO 510),

SO 59 50 ST Skt PR o o

NOI&:8AB), m-a@ (SSSQD NDOI\EI%SEDM’DGW@EQ ITf NERsI D, DOM7r-
DOVZh- 8 (SEQ I D
Néu@%%z ID W%ﬁ)i@d(%@@ﬁr&@%%N%@ﬂm 14 (SEQ I D

1 4200 B8 S5R Ry 8o ER i

N@n49)q adﬁuﬂjmeﬂ@ thBE@s hOeMOAUAB BOYDOMTHeR1 awcﬁEegs%poﬂﬁ least

Sl e PREHERY Yo7 8 e PRy Sh S5 AH Tl oo, or o

S Udsedboat wsq(sm@@stadﬁogm)@ @l ORAd Eéalﬁb@da%éﬁft u/kth the amino
par anet er s, such as BLAST P (Karlin and Alts

Prgi¢. seqgenre ofe adb selested Bom By LE)p 2pBYstRREE F(QMgm))6 (SEQ ID

bi nds&ﬁiit]j&wg%[ unta IHPE\E& 847451%30 ]%Qg“ 2% (%Engy ﬁg%ﬁ? ‘Ic?lg ?t

s Eidice (SEQemmd A7®DOMTrgr GBY 1D NE): sxtmn g)OMf7r 4 (SEQID

%@:{}{é),é}iﬁ%ﬁ% (§8Q41% Xo: 479), B oA (%EQ ID NO: 48)05 DOM71-8
(SEQ ID NO: 481), DOM7h-2 (SEQ ID NO: 482), DOM7h-3 (SEQ ID NO: 483),
DOM?7h-4 (SEQ ID NO: 484), DOM7h-6 (SEQ ID NO: 485), DOM7h-1 (SEQ ID
NO: 486), DOM7h-7 (SEQ ID NO: 487), DOM7h-22 (SEQ ID NO: 489), DOM7h-
23 (SEQ ID NO: 490), DOM7h-24 (SEQ ID NO: 491), DOM7h-25 (SEQ ID NO:
492), DOM7h-26 (SEQ ID NO: 493), DOM7h-21 (SEQ ID NO: 494), DOM7h-27
(SEQ ID NO: 495), DOM7h-8 (SEQ ID NO: 496), DOM7r-13 (SEQ ID NO: 497),
DOM71-14 (SEQ ID NO: 498), DOM71-15 (SEQ ID NO: 499), DOM7r-16 (SEQ ID
NO: 500), DOM7¢-17 (SEQ ID NO: 501), DOM7r-18 (SEQ ID NO: 502), DOM7t-
19 (SEQ ID NO: 503), DOM7r-20 (SEQ ID NO: 504), DOM7:-21 (SEQ ID NO:




NO 484), DOMh-6 (SEQ | D NO 485), DOWrh-1 (SEQ ID
NO 486), DOMh-7 (SEQ I D NO 487), DOWh-8 (SEQ ID

WOD488)392 DOMIr - 13 (SEQ | D NO 497), and DOM/rPABGESEQ000049
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I D NO 498), or a VH dAb that has an amino acid

sequence 25 sel ected from the94roup consisting of:
DOMZh-22 (SEQ | D NO 489), DOWrh-23° (SEQ | D NG 490),
DOWZh-24 (SEQ | D NO 491), DOWrh-25 (SEQ I D NO 492),
DAVER @M SELYSER RO MO 35Q6) DoRKI 23 (SBRQD RONSOAI DM 7r-24

att o WP reltho DM TN, S i ado: 10,
S OM7RLHYSEQ IDNG; siﬁgblt%sbﬁggmgggﬁméo; seay BCNBLSS PSEQ ID

and conprises the 30 or'égoi ng

af @05 18¢, ONEIONEEQ. IDNOt a1 eDOMB] Io(SBQHD hd: 355) dDOM71-

i%jﬁﬁlfg’ggb?%%wgﬁﬂg Emg)d Siﬂ’c hWa)s Sequence

A ( SEQHobeX¥hpl0Gifé 080 322 bRET hidBdR 0tROARin caf Bomprise an
NO 51S), . Sequence B (SEQ I D NO 519), Sequence C (SEQ

| BN 8% jequeaenibaides afepsbbyut S0Kioos atlpast Seepi & ¥e oFat least

| R0 1 5 .
PR B B FOLA0E R B B o Bl RS9 i
A S g A
B R SN SREIDN 0. LN SR O B EAES, ROMTE:

J |

LS RO oM SRSReer N SRR B pF oo,
c POXn 13 (BBQITRBWO 5197), RMONEAL-hé (SBQ VPN Bi4A8)5 DOMRA2 (SEQ ID
¢ iRl B 28 Es EQTBNOF50f Bhp 3 2S BEREE oM
on5a8EQaastOave) D ONPM- ¥ (SBY ﬂIﬁN@M%?,qy@NPﬁf’/m ®E@ID

| east 10 about 96% or at | east about 97% or at | east

aBHit948end BOMTh-2'6 657Q B AIR:499% ani no  aci d sequence

identit 1.t h . of . SE : - ...;Am_no.

g R R R

a ssqﬂetledodtl'%nnﬁaﬁqﬂgWﬂdgﬁE@Mpaﬁ?r.@aéﬂsl Sglﬁh %\Im tBUA?IlaRI {Karlin and
raneters, such, as BL arlin an schu

bR ebe Rl acler Caoabl Spob B toed)( 1690) 5 . 15

I n song, giERoshHBNASembdiEmbitdandd SO /S %batgﬁtybinds human

anti-serum al bumn dAb that = conpetes i

aRbiunsAbuHinddnd Ak An BMkhocaTdcqaafe REEGED ADAY thBichHipNBndiQing
serum al bum n %sggkgphunan serum al bum n). Nucl éic

AGT DRI FBS, IDVIOH523, LAMTRGSESEGID NC24831HBOM7h-4 (SEQ ID

TP ARgRSY IS0 88, St I PRI B

dBEQIPasOie), DQMMES (BEQ MUNO:48adOMrH3g8REsID HS):497),

d%ﬁg BOQ\%%— {146 {S%(? ID NO:498) , or a Vi dAb that has an amino acid sequence
selected from the group consisting of: DOM7h-22 (SEQ ID NO:489), DOM7h-23
(SEQ ID NO:490), DOM7h-24 (SEQ ID NO:491), DOM7h-25 (SEQ ID NO:492),
DOM7h-26 (SEQ ID N0O:493), DOM7h-21 (SEQ ID NO:494), DOM7h-27 (SEQ ID
NO:495). In other embodiments, the antigen-binding fragment of an antibody that
binds serum albumin is a dAb that binds human serum albumin and comprises the
CDRs of any of the foregoing amino acid sequences.

Suitable Camelid Vg that bind serum albumin include those disclosed in

WO 2004/041862 (Ablynx N.V.) and herein, such as Sequence A (SEQ ID



Nucl eic acids referred to herein as "isolated" are
nucl ei ¢ aci ds whi ch have been separated away fromthe

woe@essnci ds of the genom c DNA or cel |l ul ar RBG82007/000049
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25 their source of origin (e.g., as it exists in cells

or in a mixture of nucleic ac®ds such as a library),

and i ncl ude nucl eic aci ds obtai ned by nethods

descri bed herein or other suitable nethods, including
e¥@il B Seguepee B (REQI B NOLdi0iSequenck €1 (SECIMBI (s uSemence

Zﬁafibﬁ@hﬁ?#a@:smﬁ%@%%%a@%@@ﬁﬁ%@%&hﬁ%%qﬁ?&p@?%z'sééixgé"
N2 sehgaketsnene 5. Sauhanl b AR N penc
AIRSEQHD NOS26niSspeenced iBEQ IDINOZ87), Sequencd BASER IDADO:528),

¢ AR H EOL TS, SR M AREQ G P Sefener BisEQ
WIDCHO R, Seheide 0F SWarBBINIOy 5329 COutabaR M (S@R%ND NO:533),
nethodologégglncludlqg those nucleic acids that are

gerraprence @ BEQHd B &Bs Inpertdin prabgditsals, the toviedd Vafr binds
artificial rgﬁgrrbi ation, such as the polyneras

e
o (PRI SERER RIBRMITHOR) CORRAIREY AP AgdiSRTtsnee hathasat least about
U0 0@ of R84 i 9%, BAMERE abdul 90RL bk leLTRML TRAL S at least

the 1'sol ated and/ or 'reconbi nant nucleic a
c cirpwti 3686, cat ahlgedt ebout 98 Ys og atelnase alent 98%angr & ledsyatmait 99% amino

descyi bed herej.n, wherein ' [ ri ses an
e el Bt St m MEHLESTE 5o a
| east bptacRSMueatice iRAGEy i BRIEraBIQ Uetetthine@ asthe aRAHAbIe
91% at | east about 92% at [east about 10 930/9g at

| s8guengd alignnoeptglsarithmeant deaBdinargsegrsatuch eaBLASI ok {Karlin and
96 Rl lv%sg@g%&d. %"@&é %Z@:%Qé&-zé‘@é’g%??ﬁzf or at

| east about Yo'am no acl uence i d with the

am no daisoms enbiediaensf the ligAtd tdmaprides md sntMECmdillashiasied that
herein, or_a dAb.that hjnds GER di scl osed herein.
FéPmpEleRsiith any anidsermeapua; disclpsed heegin far dipdingiiogierum

I e@RIRL AR hiM&h §lrém lin@R).d conprises a nucl eotide
sequence éncoding a |igand that has binding

specificity for VEG, as described herein, wherein

sai.d,l.i gan ri ses, an_am.n I d sequence that has
aﬁqcé%%%c %%%%veﬁmf %%@0536%315 85% at | east about
90% atTHeg@wdntiod BIRb briddés idllatbEaRlorabsibifatnudtbiclaerist
about 93% at | east about 94% at |east about 95% at

| eaelecuesgncodipedisands (eas dualspegifiofiggndgend smdlispagifatigands) as

984 { ast about 20 99% am no aci d sequence
i?(;n%r{%treg %\fetlﬁ the am no acid sequence of a dAb

sel ect édlucldic editld efergxido heeons "sdoi ngl" afre MARLIS adid{ BEIgh/Have

NGETD PR Tl TGk o) i pagenss POA (SBIYIRLRNA of

%ellgsg%lf'cem%éfnl(é. g(,%EQ xRN AP in PR R 6 dueleR? ddkis such as
a library), and include nucleic acids obtained by methods described herein or other suitable
methods, including essentially pure nucleic acids, nucleic acids produced by chemical
synthesis, by combinations of biological and chemical methods, and recombinant
nucleic acids which are isolated (see e.g., Daugherty, B.L. et al., Nucleic Acids
Res., 19(9): 2471-2476 (1991); Lewis, A.P. and J.S. Crowe, Gene, 101 297-302
(1991)).



WaARLS8BI2 ( SEQ
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TARI 5- 13 ( SEQ
TARL5- 15 ( SEQ

NO 107), TAR15-14 (SEQ I D NO 108),
25 NO 109), TAR15-16 (SEQ ID NO 110),
NO 111), TARI5-18 (SEQ | D NEET/GB2)07/000049

TARI 5-19 ( SEQ NO 113), TAR15-20 (SEQ ID NO 114),

TAR 15-22 (SEQ I D NO 115), TAWIS-5 (SEQ I D NO 116),

TARI5-6 (SEQ ID NGO 117), TAR15-7 (SEQ ID NO 118),

TARI 5-8 (SEQ ID NO 119), TAR15-23 (SEQ ID NO 120

TAR15- NucleBRGds Riaver tpzlmyem wﬁmwn@&an("muo@q\a@dam hae

TAB 588 kB ek Rt B mIARARS AT o el R ulacids tha

T%Pé r Fg(l GdukrsNRi Pkl y ugodRilBethod 5@3&'[1(68@er@nb1nanon
TARIS- 6-502 (SEQ I'D NO.129) . TARL5- 6-503 ( SEQ

| Dumsztb@wm@mcm@we@md PLBOe0dor clonmg it a yggpr using
%gg EQ ID NO 131), TARI5-6-505 (SEQ | D
“4‘59%5 6-506 (SEQ I D NO 133), TARI 5-6-507
( SEQ | Dn Nextdis 4mbodiffhts; the 26d8ated ﬁ@)ﬂr@cdlﬁblﬂlﬁﬂ)mclem acid

TAR15- 6-509 (SEQ I D NO 136), TARI5-6-510 (SE
N@OW es ampyistige seyepesEncddingmligan), as dogaibe 65% Vhgrein

( gg%cﬁ %ﬁ%lﬂfﬁl}%@‘%ﬂ%@o’s& éeﬁﬁ%%@&h‘q%} é%)aast I@ﬁlt 50‘%, 208ast
TABbG: B9800 1e(a§3fz(l§oh@(]%®a1¥b3}t ab®¥i 136,84 TFt (bSEQAD) at least about
) ) S D R P i B8

( %%Qaktl% G 98%) or aﬁe‘:ﬁé@b&ﬁ 00 arhple@cl Y nkd Nentity with the
TARI 5- 26- 501 I'D NO 150), TARI5-26-502 (SEQ I D 10

et pcldﬁmescc%f 50 (BEGNADVROFIENoset ARIeS), 262 §41 that binds
TAR! 5- 26- 505 (SEQ | D NO 154),

Tﬁ%‘gg@ﬁéﬁéﬁé I D NO 155), TARI5-26- 507 (SEQ ID

NO 156)For EAfhble 265008 emBb@n datd\Bielibolhted dARbBreddim®i@oht nucleic

(SEQ ID NO 158), TARI5-26-510 (SEQ | D.NO 159)

TARIGCOpBEES 2 ey tido srEyenepyicodmap ligand t@&bﬁ%@ﬁw gpecificity

G e e

TARYBen26 t}ﬁlﬁas(ﬁ&'@sﬂ dDouiNKD%4.66 Y casiTaiRb 68 26 ; B 1&as( BE@ 90, at least

NO 1@?‘16 % N@tia t)a © w@(gg%%ot%%%ﬁ 9|7 1%@;@?55594@/6 a? }east about

T@%h/’é -28 Reastodul @@ A Rambéﬂt®7%,-ra?\@a§r %@uﬁsﬁ?’% (ﬁﬁgeb@ about
NO: 171) TARI 5-26-523 (SEQ ID NGO 172), TAR 5-

( SEG amlmcaqdwnuemﬁ\me@n%wglz Ehe(aBEQY POANGIUERY Of a;z@\b selected

NI ARk B IR SRR ROk EES S0

( Sﬁ@lloﬂ)) NAHTB8) .(SE’@E!)EN(ZQ 95)3 TARSEQ (SBQ NONLY-9)3), TAR15-10

NGSEQIP NOTHH) ST AR ] B35 VBRI NG h G oT K §84106),

( 55@1&91@*%&@% NOABY P TA815-14 (SEQ ID NO:108), TAR15-15 (SEQ ID
NO:109), TAR15-16 (SEQ ID NO:110), TAR15-17 (SEQ ID NO:111), TAR15-18
(SEQ ID NO:112), TAR15-19 (SEQ ID NO:113), TAR15-20 (SEQ ID NO:114),
TAR 15-22 (SEQ ID NO:115), TAR15-5 (SEQ ID NO:116), TAR15-6 (SEQ ID
NO:117), TAR15-7 (SEQ ID NO:118), TAR15-8 (SEQ ID NO:119), TAR15-23
(SEQ ID NO:120), TAR15-24 (SEQ ID NO:121), TAR15-25 (SEQ ID NO:122),
TAR15-26 (SEQ ID NO:123), TAR15-27 (SEQ ID NO:124), TAR15-29 (SEQ ID
NO:125), TAR15-30 (SEQ ID NO:126), TAR15-6-500 (SEQ ID NO:127), TAR15-
6-501 (SEQ ID NO:128), TAR15-6-502 (SEQ ID NO:129), TAR15-6-503 (SEQ ID

I D
I D
I D
I D
|



535 (SEQ | D NO 184), TARI 5-26-536 (SEQ | D NO 185),
TARI 5- 26-537 (SEQ 1D 25 NO 186), TARL5-26-538 (SEQ I D

WONE0T83YB92 TARLS5- 26- 539 (SEQ I D NGO 188), TARLS5PCBGBA®7/000049
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(SEQ I D NO 189), TARI5-26-541 (SEQ | D NO 190),

TARL5- 26- 542 (SEQ I D NO 191)97 TARI 5- 26- 543 (SEQ I D
NO 192), TARI5-26-544 (SEQ ID NO 193), TARI 5-26- 545
(SEQ I D NO 194), TARI5-26-546 (SEQ | D NO 195),
TARD S 30) TodR7 - GB0H (SEQID NiB) 31)TRRIRS 526565 SSHSEDND1 32),

(AR [t RRR DN AR50 g b NS A s

zqgﬁmm ﬁ?ﬁ&ﬁ?@@ﬂo@g@@é% NO8 36N TAREI-6-510 (SEQ ID

enbo he isol ated and/ or reconbi nant nucleic

£ OVN@:1 38 g 500 (R0 SO0 23 B G AFGeS-801 GHHQED NO:139),
1R eSS TR PSS b3 (BB A 9, T 5-8-509

aniSEQ MCNO: mq,mmes stﬁmat(sB@qDaﬂollaa;tT@ﬂops—ts %@%SE@HD
| east about 85% | east east about

91Np:146), ITé*d%kS %@&(SFBQ@P NG 1f@a§t’\Falt§o$nSO% @EQ & NQ&@@
0%
Rt R e Hen a0 T e T 1 G

9YBEQEIT NQ: Ko AT AR 526561 (SEQ IDIYOWISD)) TR 5226-662 (XEQIID
A R T
8B {0 PRSI S, B
NOW@ISEQ IDONVDEL %3, TEED-2O508GE3 I, Nmﬁ TZ\RI(S%(PQZ(SEQ ID

NA'3339). TBRe2731{ SR HeNE) S5 Arderires s SR 10

NG B8R 63-26 BOYVESEQIDFEQ6H P TR 13370-5 1 PRVIG 113 Q1 h: 36X, T@Rls 26-
NO 338}:Q DOVIL6- 31 (SEQ ID NO 33%51?5 DOML6- 32 ( SEQ |

NG 1348EQ IBOND6L33, TARG-E6515 (TR 321Y0O: 16tV -1 =LY GSIEQ D

NOR) TBRI%S | B 1N A i M SEE M7

NCT BR 63-26 SOV SEQ TD(SEQGR D TR 13474- 52 DEVB 12 N():S69), TBR 15-26-

N 3br0 BNpe LAl PARE e 2R e I NG b Tk (S Hsea

'\QI§5127)2) Wﬁz&gziggéc?lk%wl\gﬁ@s R%S%%(S‘E@E ﬁ@ 113),

N@BB@ 26D®WKSEQQD(T$EQ7I5DTMCB1§5% 52’[)@@.@1160@ $’E@ TBRIS 26-

NGBSk BNREI W TARE PSR ER I NGB R (2S5 i B e o

NN B6iZp), TDQMlﬁZ@Sﬂ DN §@3TARDGMH$53 QSEQ\IUDl 1D,

NG AR 262y (SEQ o No?slz)D AR50 534?(0'3\}% BXS: 188 TAR15-26-
535 (SEQ ID NO:184), TAR15-26-536 (SEQ ID NO:185), TAR15-26-537 (SEQ ID
NO:186), TAR15-26-538 (SEQ ID NO:187), TAR15-26-539 (SEQ ID NO:188),
TAR15-26-540 (SEQ ID NO:189), TAR15-26-541 (SEQ ID NO:190), TAR15-26-
542 (SEQ ID NO:191), TAR15-26-543 (SEQ ID NO:192), TAR15-26-544 (SEQ ID
NO:193), TAR15-26-545 (SEQ ID NO:194), TAR15-26-546 (SEQ ID NO:195),
TAR15-26-547 (SEQ ID NO:196), TAR15-26-548 (SEQ ID NO:197), TAR15-26-
549 (SEQ ID NO:198), TAR15-26-550 (SEQ ID NO:539), and TAR15-26-551

(SEQ ID NO:540).



25 NO. 366), DOML6-69 (SEQ I D NO 367), DOML6-70 (SEQ I D
NO 368), DOML6- 71 (SEQ I'D NO 369), DOML6-72 (SEQ I D

WONEN03/AR)B92 DOMLG- 73 (SEQ I D NO 371), DOMLG- 74 ¥SEGBRD7/000049
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NG 372), DOML6-75 (SEQ I D NO 373), DOML6- 76 (SEQ I D
NO 374), DOM 6-77 (SEQ | D NO %5), DOML6-78 (SEQ I D
NO 376), DOML6-79 (SEQ I D NO 377), DOML6-80 (SEQ I D
NO 378), DOML6 30 81 (SEQ I D NO 379), DOML6-82 (SEQ ID
NO: 380)in oheMuBbEEmEeSBIhE Bolaket B8l redOMitaB Au¢lSE@CidD

NO, 382 6-.85 ( SEQ | D .38 6- .87, (SEQ | D
NGRS IR S S BoR S8 B SRS S it er o for
Zm@&@a%nggh%o@ﬁé@%@h an@%oﬁ@n@&@n n%%@ld%gquence
(SEQ I'D NO 387), DOM6-91 (SEQ 1D

( SEOhrTRtNEsE gl 8m@ema @E@S%Datm@sg@lmdt 9@@;/&&% about

( 20 P Do 3] B8R S g o5

( SEQRabtlAbdED 9395 )at 1d26MMbEu1EYs, (aDlRst B0t 949 326} least about 99%
DOVL6- 101 (SEQ | D NO. 397), 'DOML6- 102 ( SEQ | D NO. 398),

DAL 16E squSEEe idenity 399)the maompaciceqiareef DANDsalolkd from

oo BonstsiR kB & 3?@“3@%20%8@ PERE BSK@E%@
D@ﬂﬁ?d}i@%gﬁ?l D ?%Iﬁ(gg@ 32%} % ;20 :{SBQQD NDDI‘\QS%QE())MI 6-
NaLASENY 95@%@@2@%}3@5@%%@@ 5% @8I0
N@Jé«’h@i) d@ﬂ)ﬂ@z&% Sgébi%% 41)36 2% éblﬁg(%ggg(ﬁglé-
N@64$EQ IW],MMIﬁEQ (ISBQ\I(D N@S@.?S) DOVVE-63%8- & B(BHD

(%) R ey PeEiiB 650 Apldb Gpei N8R Boms

DQYSEZIDINOf338) D OVIYeL 3% EQDI@%% : @@Dhéf\}?gﬁs s@B)IOD

N0421ij DOML6- 39- 96 (Ig@g
JHBAD, ROMPBS5 (FRNIB-190:340) QAIMELH PP (SRQ IPMP;343), DOMI6-

ﬁ%ﬁ%@?ﬁ%f?ﬁ%&%ﬁ%ﬁ BRSO TR
( SER3HE), NOMPBY] (SENIB-NG341)) O (BEQ4D BSBO IBR9D;348), DOM16-
NG 480 TR T P AD b LRI DRSSP R
(99@359913@&1%3% gé@l %Ngjgg,g)é)lbd[%\ﬁ/ﬁ%bgsﬁ@ﬁ% 353), DOMIG-

112 ( SE 13 ( SEQ
N@S4SBY, IDD@V@@4ZBQDQIYH 6(4SEQEQDINRO4SE),, DOBNIBES0 (smm;

boTeSs Do) Dl se a8 aast pomis

N@144 20, IDDAVEG98 D@0 6(63QEAD NO:360), DOM16-63 (SEQ ID
NO:361), DOM16-64 (SEQ ID NO:362), DOM16-65 (SEQ ID NO:363), DOM16-
66 (SEQ ID NO:364), DOM16-67 (SEQ ID NO:365), DOM16-68 (SEQ ID
NO:366), DOM16-69 (SEQ ID NO:367), DOM16-70 (SEQ ID NO:368), DOM16-
71 (SEQ ID N0O:369), DOM16-72 (SEQ ID NO:370), DOM16-73 (SEQ ID
NO:371), DOM16-74 (SEQ ID NO:372), DOM16-75 (SEQ ID NO:373), DOM16-
76 (SEQ ID NO:374), DOM16-77 (SEQ ID NO:375), DOM16-78 (SEQ ID
NO:376), DOM16-79 (SEQ ID NO:377), DOM16-80 (SEQ ID NO:378), DOM16-
81 (SEQ ID N0:379), DOM16-82 (SEQ ID NO:380), DOM16-83 (SEQ ID
NO:381), DOM16-84 (SEQ ID NO:382), DOM16-85 (SEQ ID NO:383), DOM16-
87 (SEQ ID NO:384), DOM16-88 (SEQ ID NO:385), DOM16-89 (SEQ ID



25 NO 442), DOML6-39-202 (SEQ I D NG 443), DOML6-39-203
(SEQ I D NG 444), DOML6-39-204 (SEQ | D NO 445),

wOANEB3BR2 205 (SEQ I D NO 446), DOML6- 39-206 (IBEXQGBEN07/000049
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NO 447), DOML6-39- 207 (SEQ | D NO 448), DOML6- 39- 209

(SEQ I D NO 449), DOML6-52 (SE®94D NO 450), NBl (SEQ I D
NO 451), NB2 (SEQ ID NO 452), NB3 (SEQ | D NO 453),

NB4 (SEQ I D NO 454), NB5 (SEQ ID 30 NO 455), NB6 (SEQ

| NQ@BES BOMNBIO (SHQIDDIMGSAE DOMMNBE 1 (SEQ IDINGKASARE)OM16-

| BEFREE YOS DOMT SRR TS BB 10 e G

89 AR08 50, DO TS0 0 povis

( SBCSEQ INYA86Y), DNpiu(1 6(OSESEQIDNSOAE),, DB 8- I(OSEQEQDD

BT3B SAB TR DR, DL PSR MY Sy

OtEN 1 61103 ¢S P® TJ!DS\TOBDQ), lmmsam gmdrzlqn NOeIoDi Immtm 105

nucl ei ¢ acid enco at has bind ng

sﬁ@EQfIDaﬂ@ytoabD%@%Oéésa@s@%?né@zha@mé B

at (?ea@f ﬂgﬁ\g q%&é\@lﬂﬁ I eaE? 4, Ped @@%ﬁeﬁ(ﬁ?ﬁg@@tﬁﬁsfas

lalﬁQIMlg-Q%) (BIEQ MBash: 48|5)',) lﬂOMlg/Ql 1&(59%@/&313\1@*300) mgbl 64ati2
t 39 t t t 9 t
0580 BN 8408, o6 9650 PPROHOL neviss 574 4850 MBast
amm%%ﬁomm @Is s@?in@@ui 16)9%%1\@}!&‘1ﬁ@§1§1§ dﬁ?\ﬂﬂﬁ[‘f)?
ncodi ng an

i dent i t with a nucl eoti d sequence
A ROMVEGHT 30 5@%@4@&) IQIVEI 6414 8 g3 BQADAGDIL 4), INRM 165119

(SRR NGy} Dlfuaryos’ (CERT Neety Boerdo 4Pl
| NOND1 D) DOMRL39-34 %%mWSﬁ)PA%dgé?gﬁﬁ(E% 9,

NO7 TAR15- 13 s IDNOpi
1659(8GESERD 490), BANIIS-3%599 SEQ 1{@1\}@3421])1))01\416 -39-

oSS RIS Py AP LRI g
1NQ224)SBOM I3- 301 0B SEQABDE0 326 SEQMDs-80x 103  SEQTARIS: 26),

| DR 5} 0 3R IDN O rOMNG DTi0 (PRRIS B PM1c-
N@9212))5 (sﬁg%ﬁqéizéﬁ%ﬂ/@é 3@90%%‘59 Algl”ig@ =20 D‘(?&Slégf%%los

R15-27 ('SEQ I'D NO 25)
N(SE@)ID NQAR3b), BONI 86001 109NCEQ TP, NDARLE 18280 6-39SHQ (SBQ ID

| DR 20PN P B T P, Rt ST 1828 Tmoio s

( SR 6139@132$EQ1IBFﬂé 1@65@501(435@9LH @31)3 NO: 437) DOM16-
TARL5- 6- 506 TARL5- 6- 507 ( SE

NP 335 (SPANG 65 DG DD IKGSBEID FArES). O GHE 6ASED 7

| B Y18 No:4d 6B 839088038, Dom16-39-201 (SEQ ID
NO:442), DOM16-39-202 (SEQ ID NO:443), DOM16-39-203 (SEQ ID NO:444),
DOM16-39-204 (SEQ ID NO:445), DOM16-39-205 (SEQ ID NO:446), DOM16-
39-206 (SEQ ID NO:447), DOM16-39-207 (SEQ ID NO:448), DOM16-39-209
(SEQ ID NO:449), DOM16-52 (SEQ ID NO:450), NBI (SEQ ID NO:451), NB2
(SEQ ID NO:452), NB3 (SEQ ID NO:453), NB4 (SEQ ID NO:454), NBS (SEQ ID
NO:455), NB6 (SEQ ID NO:456), NB7 (SEQ ID NO:457), NB8 (SEQ ID NO:458),
NB9 (SEQ ID NO:459), NB10 (SEQ ID NO:460), NB11 (SEQ ID NO:461), NB12
(SEQ ID NO:462), NB13 (SEQ ID NO:463), NB14 (SEQ ID NO:464), NB15 (SEQ



25 TARL5-8-500 (SEQ | D NO 39), TARL5-8-501 (SEQ ID
NO 40), TARL5-8-502 (SEQ ID NO 41), TARL5-8-503 (SEQ

WO Dhoii@ses2) , TARL5-8-505 (SEQ I D NO 43), TARLS5PEF/EB2007/000049
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(SEQ I D NO 44), TARL5-8-507 (SEQ I D NO 45), n
TARL5-8-508 (SEQ | D NO. 46) ,- IPAR15- 8- 509 ( SEQ I D

NO 47), R15-8-510 (SEQ ID NO 48), TARL5-8-511 (SEQ ID
NO 49), TARL5-26-500 (SEQ I D NO 50), TARL5-26-501 30

( SBNOREGNHNR DG (SFARTENDBAE) NBSEGEQINGIG2Y7), NB18 (SEQ ID

L@F%%fg? NS Bt ot ko (B3 1D NG s \BgTgpe

Q47D %@lﬁ@ﬁ(gﬁgﬁ@l@@ 499y (SEQ I D NQO 57)
T/—\R15 26-508 WD 2007/ 080392" PCT/ GB2007/ 000049 - 101
( SEQ | On mthes 8pbodinmass, e i®tded SBECrIrBraxhis®) nucleic acid encoding

TAI?;L% 1& ﬁﬁaiéi%élag% _S&ectfggéqo VRé%R%S dezsgpflﬁélj}gg %ll%em said

( %@ei&dﬁ&l&ﬁﬁnse? Aot e Bdducn SRS 1M bt 80% at least about
TARL5- 26-515  (SEQ I D NO 65), TARIb- 26-516 ( SE

NG586 jat leamtrbsut 9% pirlepssEbputrs 156, MOl @St aboT g2t azlsaasn?@out 93%,

SRR AR A1 SR, o v

I\IGIaaEﬂ.ébouTM%Qﬁ-l@B’QaboﬁSE@’ hBeldEl Je29equelhARiden A6 0idtSa
| D.NO 73), TARL5- 26- 524 Fql%llD NQ- 74)
TARFI09¢e @gser{cseeyqd@a@ antiy VE caezie“rc(rs@@ gtpyp consisting

R e L

TARL 28 (SBQ IDIEQ4),TAKY B0Y (SHQEEB\IQ&,SBA!RISEQ(SHZQ ID NO:6),

| 3401 5 CERNG 3G 16353 éﬁéﬁ%%@f%é??é%@%%oox

3
(T 2%&%1%5“&8@119 NARID TAR 13 %@3%5 Ao 8@@&15 17(SEQID

S NO 87)
NOY@EP), TrdRes éﬁ%ﬁ@ N§E@)L BARASES) (SE‘QAD&NOZM)st(ISEQ

R Bt TS ERsR D NBe T iR 2 sERdp gy 7.

D N S B T LE I B0 SRR 28 B0 [50:20),
( %@éﬁé’a@%@p N@rAﬁl@Afd(ssaeS(S@ét@ &k, BARISSS (RO D

(

DR ZaR TAREAOERA I NS SR raARISr (R0 R4S Tar 15

NCSBQ7D, NQ@@n*HA\RARi@(m 5BN(()8EQTIAR1\”O5-5%ISEQ ID NO:28),

adr Ut Rl 980 RO AL TEH R S nb 3L 503

SEEBONDENDImY, BAR 05160t SEQIBI 190t3eq BAR i 5-¥EGs IDINO:33
ot her enbodi 1r)rents t he :osoIQat ed ang’/or recorrbl(ﬁgg )

nUA R £6-200 SRRAEBNGG4), TAR IGaerd07 KSEQBRNDBAN TR 15-6-508
SREEHTHAOYs6),of AR B508 3 EGIONE5), "FARY £6- 510 T8 £ TD NO138),

TAR15-8-500 (SEQ ID NO:39), TAR15-8-501 (SEQ ID NO:40), TAR15-8-502
(SEQ ID NO:41), TAR15-8-503 (SEQ ID NO:42), TAR15-8-505 (SEQ ID NO:43),
TAR15-8-506 (SEQ ID NO:44), TAR15-8-507 (SEQ ID NO:45), TAR15-8-508
(SEQ ID NO:46), TAR15-8-509 (SEQ ID NO:47), R15-8-510 (SEQ ID NO:48),
TAR15-8-511 (SEQ ID NO:49), TAR15-26-500 (SEQ ID NO:50), TAR15-26-501
(SEQ ID NO:51), TAR15-26-502 (SEQ ID NO:52), TAR15-26-503 (SEQ ID
NO:53), TAR15-26-504 (SEQ ID NO:54), TAR15-26-505 (SEQ ID NO:55),
TAR15-26-506 (SEQ ID NO:56), TAR15-26-507 (SEQ ID NO:57), TAR15-26-508



25 nucleic acid encoding a ligand that has binding
specificity for EGFR, as descri bed herein, conprises

w@ 200008101 | de sequence that has at | east aboutP@D@B2@U/000049
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| east about 85% at |east about 90% at | east about
91% at |east about 92% at -l1@4st about 93% at | east
about 94% at | east about 95% at | east about 96% at
| east about 97% at |east about 98% or at | east

alfBEQ [DIYOHSe BARI 286568 (BFQ EDINIR150),t BARM 3-R6-413(SEQ ID

nm%?ﬁﬁ}ff%é‘ 3%@%@? TN Bttt e RS T RSB
%%%%)26 jl E’AH%%%W‘* %gb%ﬁlb @E@Am@ -26-515

N(()SE@ég) N%%OT)&R Q 26 (RHQ EBO 6D O0OR 55-26- 517)QSEQ ID

pobr 875 TSR BRI ROt vty Rty 3640

DOMIS 286-6 SEQG QIR 08), TA[P@MSW (D I.I\I'a) NQ TOR)1,5-26-522
DOML6- 28 ( SEO | D_NO
DS IBNDEES TR N6 525 (SBRNDAGT 3 SR | 228 £50 D

P T RSO B e B

DAMIFEE386-6 SEGBQINGIQTS), T ABQISIE-5BD(JESED ND):INEY, 23?15-26-529
O ENOEEY | BN1539) <s1%i%q3§o§ 3] %z%%%és%& D
DRB:81), 44K 1ISE83-58» g@l% 1141% 162553 s@

DOML646 (SEQID 1 DOVL6- 47 (SE I\I022
DAMIRSL 5426- (SSE@E(DIN(NQ%) TAchnms 53@(8(&15@ Nﬁ) RE), zwﬂs 226-536

oG8 BN PSR 1R NE833) R ANER T da | e s S

DOND-88), GAR 1SE25-58) (¥B@ 83 NO:BOMIBTE3- 165640 ( SIEQI%; X&090),
DOML6- 64 237

I D NG 236 DOML6- 65@%SE§E ig
DOV 5266 SEGHBIROD D), TABINIE 38 (.0 B0 BONOARI5)26-543

pa 8 05 0 2RR TR 87% RGP | Berdn o
Dam,eé), TARISELS-5 85 (\KE(ZMNO:M&MS-Z@EQ (SBQNIDD RARYT),

5736 6B TRIRO DS TAREY S SRED PO R SARs-21
%/%g I]?)&\I@%@@) MARG. Zg@EQ 1@@@@3%)9 TWIEQ- i@sé’@(éﬂ%ﬁﬁﬁo 537),

80 (SEQ'ID NO 2 (SEQ 1D NO 2
D@M@ARQ;? z(séﬁ (SEQu M§38)D®Kmf6rabbf (eEQtde smez%l)dentlty s

ke bEB BreliartsBRbEsdh 85 BARIGRE o

DeMEe® Int(-SEGH HADO 260), DOML6-90 (SEQ I D NGO 261),

DOML6- 91 (SEQ | D, NG 262), DOML6-92 (SEQ.I D NG 263),
DOML6 In other embodiments, the isolated and/or récombinant nucleic acid encoding

a ligand that has binding specificity for EGFR, as described herein, wherein said
nucleic acid encoding a ligand that has binding specificity for EGFR, as described
herein, comprises a nucleotide sequence that has at least about 80%, at least about
85%, at least ;"Lbout 90%, at least about 91%, at least about 92%, at least about 93%,
at least about 94%, at least about 95%, at least about 96%, at least about 97%, at _
least about 98%, or at least about 99% nucleotide sequence identity with a
nucleotide sequence encoding an anti-EGFR dAb selected from the group consisting
of DOM16-17 (SEQ ID NO:199), DOM16-18 (SEQ ID NO:200), DOM16-19 (SEQ
ID NO:201), DOM16-20 (SEQ ID N0:202), DOM16-21 (SEQ ID NO:203),



25 94 (SEQ I D NO 264), DOML6-95 (SEQ I D NO. 265),
DOML6- 96 (SEQ ID NO. 266), DOML6-97 (SEQ I D NQ 267),

wOaMESsB82 (SEQ | D NO 268), DOML6- 99 (SEQ | D NERE682007/000049
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DOML6- 100 ( SEQ | D NO: 270), DOML6-101 (SEQ ID NO 271),
DOML6- 102 (SEQ | D NO: 272), DBAMR6- 103 ( SEQ | D NO 273),
DOML6- 104 (SEQ | D NO: 274), DOML6- 105 ( SEQ | D NO 275),
DOML6- 106 30 (SEQ | D NO 276), DOML6- 107 (SEQ I D

NI QVIZ 522 BRGNS :7RED OB MG (BEE) ID Nro\/n@s),m@Mm (9BQ ID

N%Tééﬁ% D21 153D H NG5 5-26dbie PIOWSD), DOMIG-

200 1
DOV E 14 (SO N S o R <ge i‘%%@%%)

D@ B 1)1®Q1\8E633D KEEQIE%Q 2 1DpNAGM1 6-31((SEQ IDINRNQ 138 DOM16-

pataE gD YO8t e Sspd Iy 9OPas  BEd

N@U@Ql@ D@%%f&?%%w@giggdslg 5)8(%1@1 8%%?60E§ﬂ1ﬁ03ﬂ‘8§q}0M16-

E)@IQ%SE@QIDQNO (BER POVNO-HIEEQ 289, 96M EEQ (SBQ ID

P T ) PR o

DAMIBEQIDING: mg@mmm Immﬁzss DO 6

D _NQ 302) DOMLG-
37, NANBeHT (SHQ TBONRE2b XM 4B ¢SES IRONORE), DOMI6-

NOD%‘%%E) 3015%%5&?@??8%2%%@. 5 Do R B
( SEQ2B D), NONDBY) (SEVIH-180:282 HSAGI6D (SBQIDOYO:233), DOM16-
N5 DR ThP O o G GO, DOBBe 6 s
( &}ﬁQzB?ON@M‘i@hs 6@%"1@13@ 5%y H PR 6l 55@22311)41110 ﬁ@')\/ﬂlﬁomé

15 39- 200 gSE 315 6 39- 2 SEQ I'D
NO73$BR,L 9IRGB 6- Q8SE©Q D NO:3407,) DODONRE GEQUS

a2 e it e TR el mgsbBlaB Ry pomte

NG238E D, ID MOoLE), 39@18@3 7(3S(E ]!D N@ 3@3 Dom\@lﬁr GOy
o021 POM Firts 6380 4B Naouah VGG BB\ D Nog4s), DOMIG-
t

IO oA S ot oM RSy

| N@AG1 PO 5@ 3P (SHQIBN@:258); thidMd 6:8p (BEQrD MO:253), DOM16-

r ecophi i i | ecul e e i nve |on
 SEOTPBT oA TN A TR SRR ARl RS

vmgsmcgm@m@eagsmqmo%vﬁ TR 6%3'(9EQ01’9’N00258) DOM16-

el enent's or seguences that are
88 (SEQ ID NO:259), DOM16-89 (SEQ ID NO:260), DOM16-90 (SEQ ID
NO:261), DOM16-91 (SEQ ID NO:262), DOM16-92 (SEQ ID NO:263), DOM16-
94 (SEQ ID NO:264), DOM16-95 (SEQ ID NO:265), DOM16-96 (SEQ ID
NO:266), DOM16-97 (SEQ ID NO:267), DOM16-98 (SEQ ID NO:268), DOM16-
99 (SEQ ID N0:269), DOM16-100 (SEQ ID NO:270), DOM16-101 (SEQ ID
NO:271), DOM16-102 (SEQ ID NO:272), DOM16-103 (SEQ ID NO:273),
DOM16-104 (SEQ ID NO:274), DOM16-105 (SEQ ID NO:275), DOM16-106
(SEQ ID NO:276), DOM16-107 (SEQ ID NO:277), DOM16-108 (SEQ ID
NO:278), DOM16-109 (SEQ ID NO:279), DOM16-110 (SEQ ID NO:280),

DOMI16-111 (SEQ ID NO:281), DOM16-112 (SEQ ID NO:282), DOM16-113



25 operably linked to the reconbi nant nucl eic acid of
the invention. The invention also provides a

WO ewonkizpant host cell conprising a reconbi nanPCHGBR@7©000049
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acid nolecule or vector of the invention. Suitable
vectors (e.g., plasmds, phad®Bds), expression

control elenents, host cells and nethods for producing
reconbi nant host cells of the invention are
vve(SEQIdMﬁ) 283),teMA 6t 1,1 44 RBQeaNPE 284 ), dP@MI16F L 1IBEBEQ 1D

conogen PoliiGls srEQandRsp. DTS I IR b A,

orp@i 601 81(SRGI AL DOABS), DS 18CHIBREEQRY N@fm fl?om%ew 6

or nore expression control elenents such

t r(@HECD NO: 25%9) A1 6+3%8 EFRQDID O 91) @Qfmb@é@ 34 (SEQID

vl pY s SRR ﬁﬁl@?ﬁ@i{@%"%‘ﬁ@éﬁé%@ 290

S I TQORI 1 6SBMERER) 1D NCRASK! DOMIHEI08 (SBQIDHNG: ok ®0M16 39-
Expressi on control elenents and a signal sequence, if

prl@QéﬂEQ IDaNOkQé’%rDQMdé&%wlt(ﬁEQ/&N 2980, IBOMalrﬁ 39-102 (SEQ

t I
¢ AEP:2953 IDGRiFERCr ' @B IS REZS ORI A
aav@:391yg Mdﬂ@gQ&@SQSEQHDdNOCJ‘MD DO 6L59- L(BSG((SEQ)ID NO 303),
direct expression. pg%é)rmt er can be rovi ded f

e HPMIEr SR (TS ECHR N0 MG 19-18% (SRR Bp S10:38. BOMIG-
Capetddl @EQ/H ROARILSHRLIE.39p10 ' BERLFL36H:

be operably 1ink a nuc acid encé@ing
ar(SEQddWNOamE%D mlyllé#ﬁ&rlﬂ%(rSE@)m NEn3ANpOdL16- S%d:tﬁ (3EQ ID

\¥ogF o 25T FELAR S8 S AR o Nos),

(eD@MI16L3C1 16 @EQ BNOIF1 N DO B -1 p7 (FBQ H@NO 3ﬁ4f)dD0M16-

eukaryot i CQi&J gsﬁ siman virus 40 early
pr3c9 NOsHSe.daMAicrifs201ohEQ B? Nchél 6)rE@éé16 -39-202
pr |
PSRRI o] BRI PP N s oM ol
véﬁ@ﬁﬂ?),ﬂ(pi\/[d:&BDs&OG GRPQI [DENG: ﬁeb MMJBQBWG(SEQ‘ I!DNO 321),
SRR Sk A 0 MG B it
OrHEMI 62 (SER) ITFRBL DY) ﬁﬁe@&ﬁb@n&&%ﬁae BERENG iFe) &
confer antibiotic or drug resistance are conmon

s eletrmaisi @ verth& eheled aakthay theeuoksetidd seqpense dray enéodles the

(e.0.. 4.1 e gene (anpicillin resistance), Tet
g@ﬁ%c?gﬁn?ml ne resistance) and eucaryotic

celI's (Thednvenfi8@AKE biovided k8 ebior 68ABLIES MecoBBinant nucleic acid
(nycophenolic acid), anpicillin, or hygromycin

r eBeleeum elthg dveshon. Dniepdnisfesibetanenis] thet vestor pearkepression
o508 ST R SRR RSP e g

al@petabtyplhlked nethk e nindnh @udles tacidexf ghe mh&iﬂ'abn Uﬂ?é\&wenhon also
HI Ss%gare of ten u s selectable markers in yeast

ed
SSA fegpmipigary. hosissl SPBPTIsIE Y TEOTHHBHE NYdEica] malgeple or
VERERF St MR iARAndsE ﬁﬁ&ﬁfél \%cf&frshderakt 9;955%{189 %fn‘a\)té I3§p1ressmn

genone of the host cell, suc retrd ctors,
arcentblsteroans, éanwca]tl:eahd 1Bethbdbioe pedpriag $ecxombmmm1t boss céltof the
expre sion

vention are well-known in the art, and examples are further described herein.
Suitable expression vectors can contain a number of components, for
example, an origin of replication, a selectable marker gene, one or more expression

control elements, such as a transcription control element (e.g., promoter, enhancer,



25 in mammal i an cells and prokaryotic cells (E. coli),
insect cells (Drosophila Schnieder S2 cells, Sf9) and

wQemsns32 net hanolica, P. pastoris, S. cerevi BUHEB2@I©00049
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wel | -known in the art. Suitable host cells can be
prokaryotic, including bacterlioal- cells such as E.
coli, B. subtilis and/or other suitable bacteria;
eukaryotic cells, such as fungal or 30 yeast cells

( gerinatb¥) ahd/ar paséranos traAsipger Sphdlg)S sidhal sequence or leader

Saccharo revi si ae, Schl zosaccharonyces ponbe,
NSEHEEES %ﬁ @?ea@%e )eEXPEﬁSSIB% Rl glgatents audiayregnak sedupnce, if

e e b B Pl

POThGBROOAAGO004 dranslddhalSRntre] segnerfsk®of naelontd weldis a¢it\O

En s o FHRBURRER LPIF bt Wl BB 05, 7 ( ATCC

ACCGSS'A? roni\ﬁer c@Blb RRdded f&"@p@@ssﬂ)n’m éﬁ%eﬁ%@@&ﬂo Promoters
No. CRL- 4 (Ul aub Chasin, LA

Prcgie be msntutwcm mctsgnble FoAExATHIZ) mmtatzmb¢ opsaly Jinked to

E\g g@gl\é&g%g nco ip Salﬁl)%rﬁh% acltl%kxfgé& i%:lg &L gfng]ﬁgﬁbereof such that it

C@hrec?t@lran%ﬁﬁtl()ﬁ)@f fheYmclkic,acRl Abariety of thaBie promoters for
54:739-749 (1985), 3T3, 293T (Pear, W S., et al.

pisRkarygiic (e.gadacy ticsEs, T pramaters o 3 e9)-a@d gakaryqtgn@)g), simian

|
(S 901t B0 bro T, W St lad M o ) A,
alcytonegalovus pentotd?y mlcoevihs lata phdah&et) lhasts Bieadvaiable. 10

G eene _Publ.i.shi ng Associ ates and John Wl e ons
I nc. (f@@ 1“5’“4 ESHER VS y COmpFige ﬁé%?c@g arker for

aRelesitAd BN ca®Yihg B eb®r, M0, RAhd cRE ofa re ﬁgh)cable expression

mul ticel |l ul ar organlsm(eg plant or an
pregter, @@ﬂ@nb@rdﬁpmmlgn Gh@esmg@dmgpﬂodu@s a/hmhrconfuu avfbiotic or
ILnvent |

pr%%& reglﬁ{ance ?I'e 081?1181061 esel%ctagl&%qrger i gn(g B’)gg %F IU. C({~I li[’ld)é?ﬁj?lfyotlc (e g.

my ﬂdcte&rmse lgém@(ahipgamﬂ)re@itaﬂda}a TeNY@ROORradyRIRE fe@isf!ﬁce) and
mai nt ai nl‘%% reconbi nant host cell conprising

r SEEFYP HaFFlS fegh Brnysd) U8 o rsén¢twvangptémyg@ni@nollc acid),
Ilé‘lﬂfﬁn 3t lgﬂrc\g/\xﬂgérlg B{,S%ﬁ%‘gé BEGSP nlgﬂlr\{&fof&g‘% F(ﬁfé?agp glggr genes

nuc el c AcCi reco ant nucl el c aci
eppmeis sgdctandvith iethatrekaitsinpraaieted hokts. €i@nes encoding the gene

CrboAL I S, TR0 ANELNCE, COMBELSER AL Lo e e

Liag816statit aimetss {nyelst, URBBE vSAgE LT bcdlbBARYSy phage vectors, and
mul tispecific |igands) according to the | nventl on can’

b&cgipspulriel argccaprde n@nte@rq@mewmtgcﬂsa genesteatfthestimsticell, such as
;%%péryélgrs%torg ?Q a]tsﬁ 8on6?11:1%1§{e %8ﬁ£b&?a Q,té%r%%g(}{] \beﬁ%%sefor expression
ami inapshh&Bin cells and prokaryotic cells (E. coli), insect cells (Drosophila
Schnieder S2 cells, S19) and yeast (P. methanolica, P. pastoris, S. cerevisiae) are
well-known in the art.
Suitable host cells can be prokaryotic, including bacterial cells such as E.
coli, B. subtilis and/or other suitable bacteria; eukaryotic cells, such as fungal or
yeast cells (e.g., Pichia pastoris, Aspergillus sp., Saccharomyces cerevisiae,

Schizosaccharomyces pombe, Neurospora crassa), or other lower eukaryotic cells,

and cells of higher eukaryotes such as those from insects (e.g., Drosophila Schnieder
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for the preparation of antibodies are for exanple
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cited therein: Wnter &Mlsteln (1991) Nature

349: 293-299; Pl uckt hun (1992)l I'rmunol ogi cal Revi ews

13 0:151-188; Wight et al., (1992) Crit Rev

[ munol . 12:125-168; Hol | . & Wnter &1993
Cf2reel QS insBitarls WO 94/24608%4@ Q@rgwr)é»oﬂ@am@@r(e ge Ly cells,

B

HW@KLQ@GM HoBO (eggﬁTCN@leeeﬁl@ﬂ@@ m:mIL-9o9a,5:ch TE40B]rlaub,
Fear on, () Bi otechnol . 15, 618-

Plcackimsinal-Ag APae Vo Acaq B00WRA; Tk O BB BRI, 293

IR A RN PERE I (el ALISSE DitioL MoV

Bi(atrexhAetessi8n PM@C‘LS%O) WP (eley, B., eBal\Wn¥izol,, 58;739-749

Ca t
Sdll?%‘f)dl & CORRER Ve Sprtfod R0 15l eha 50 % oo
ﬁﬁ# ﬁISgQ: /OMI-ltuh" B &8s hiehe3Re Cdlfﬁlé%it§ . g‘éﬁ@bé&o). (See,
es a étlon procedures which are
i rfot bemgle, AdslabelrEJM | dt k. ,aﬂdlse@u(rwﬂrstoe@lsaﬂl Moferglyr Biglogy,

s e sl ontioriy o TR TLE) onpelty Fgple e

ﬁ(tf‘dﬂ Jﬁémé [REhEY BBINisBinG§14t8d RES cve bﬁd fsreYWpart 6f 4 MaBiellular
In the art. Synthetic libraries (Hoogenboam &

Wcmgmlsr(l 1992 plapt onastimaj 1 prefepred entpgdimenis; Hhedogt celljis a non-

922 goi Natl. Acad. Sci. USA, 89: 4457; Nissim

upan hopbely ENBO J., 13: 692; 10 Griffiths et al.

( 1994) ‘BEMBRvdntionladso ﬁaﬁiaes Deefiiodifbr pbduding 4 1888)(e.d., dual-
Mol . Biol., 248: H) are_pre ared by cl on %?
i nyneribigllienud.imultspesifiedizand pfit i/méfgri‘t}?é‘ BERPTIEG Pritaiping 2
th & ﬁ?}'ﬁ] { iDéf the invention under
r a% gr%nﬁéla tﬁ%ﬁ?é r#é‘/%ﬁ‘% I%C %P%?lnggmcerﬁgy be sel ected
agednditfont auigeie fmtexgemormf tb@rdcmpémas@p@im adig, whegeby the

whi ch case si donai n ctly.s | ect ed
f OWCO@PI%@W@? aciq & i’ﬁpﬁ?iﬁ%)?“gé‘g%gpg ésypgg (g Ted AInvsgr ety
of erﬁﬁécﬁﬁx%h@ Nihe Yk eIBfuaher dofPiRed iBolatie: @eligwdd.ch are
suitable for use in the present invention. Exanples
of such systens are described bel ow. Bacteriophage

I aBtbparaammoﬁksmonogylsﬂm@Sﬂ@ng@edSscr eened directly as

bot - as 80 iy e ctieat: iR EBeRRg Rbandi S RAne to the
SC irﬁ/@ﬁt%n @hbe éﬂr@ﬂa&ed bR gaxd @ré‘(@cﬁﬁs@’d\édﬁbh(sﬁ&ﬁ@()hnﬂpms, used in
Natl. Acad. US. A, 87; Miullinax et at.

Pr the. fiekhof antihody eng@q:erm& for jd;\e prgjpratg)@gg sckv, "phage a12t1bod1es
and other engineered antibody molecules. Techniques for the preparation of

antibodies are for example described in the following reviews and the references
cited therein: Winter & Milstein, (1991) Nature 349:293-299; Pluckthun (1992)
Immunological Reviews 13 0:151-188; Wright et al., (1992) Crit. Rev. Immunol.
12:125-168; Holliger, P. & Winter, G. (1993) Curr. Opin. Biotechnol. 4, 446-449;
Carter, et al. (1995) J. Hematother. 4, 463-470; Chester, K.A. & Hawkins, R.E.
(1995) Trends Biotechnol. 13, 294-300; Hoogenboom, H.R. (1997) Nat. Biotechnol.
15, 125-126; Fearon, D. (1997) Nat. Biotechnol. 15, 618-619; Pliickthun, A. & Pack,
P. (1997) Immunotechnology 3, 83-105; Carter, P. & Merchant, A.M. (1997) Curr.



Persson et al. (1991) Proc. Natl. Acad. Sci. U S A,
88: 2432) and are of use in the invention. Wil st
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106 different 25 nmenbers of a library, they are not
real Iy suited to screening ofl®arger numbers (greater
than 106 nenbers). O particular use in the
construction of libraries are selection display

sy@%r@ote\ﬂkﬂ@%ﬁ dratisé; Holigel, 8 & Waiter, Co (1807) Cakerd Imwunol.
L{;lg h)ép%% %eBOt expresses. As used herein, a
Ion S&Iay Systemis a systemthat perrn'tsthe
sel ect lMablbyecfhm@abb@pmyapfoayelemwmf a@fibddievariable domains
i ndi vi dual nenbers of the 30 library by binding the
geWieh p desied spcificdpyarploglibiasies ¥ ssidstion Brogeduses which are

Lf}lg‘lvc\)ﬁ]%:lﬁg}ehe s ?ﬁlal y% fq\&frlaé @ ﬁgg}léélgtla o?sBzg[ $02: 581;

t e¢lhuphepersal. ($026) NyrsieeBidiech. IﬂlW‘.BIOQ}TWWBhZ@@Fdaﬁ&ﬂ@&ZV genes
PCT/ GB2QQ7/ 000049 ?107 di ver se pepti ggklas@uences are

di epyested droghhyman Biretsnes ol knoparie e e gpnagehetic
h
é?%@é%es B opom'd er SIoRp PHo B, 2P s Bl et al (1992)
f r BigmeMars AcaddSci. HESA 180t 417 Hessae qudnd@%) EMBOBJ& chHé92;

gt e gt ot G B Kot BT PLicsog Mo Bk, 245

ang7)gep dﬂ\&&%}f’ athgQﬁlnﬁﬁloglomw/ é%ﬁ%ﬁ%ualﬂ”%@mg PCR. Errorsin .

nucleot| sequences encodrng the ~variabl e regions
arthe PCqucqswgveln@d foraljgh d@geq\m’ rehdamisaiie. I‘éladtéd/or V1, libraries
signal s at direct themto the erlplasn1c sgace of

E. Mgpps s &P%alalswégsﬂt gntigsas %%W%ﬁﬂep%rﬁ Yhéyyyhich case single
fr agen ce of the
bacterlg%ﬁg{esg¥§g$§§ §Hggtpﬁ§?§%%ato bact eri ophage

coat protelns (e.qg., p||| or pvIl1). Alternatively,

;&b fra nents 10 are displayed externally on

I H%Y%ﬂ% ¥§PSi ds (phagebodi es). An advant age of

phage- basgegktdios 9&1@3{10%)5?&@1&’@ ateSknbhatin (HReFeWERh bReyitable for use
bi ol ogi cal systens ected I|ibrary nmenbers can be

aniplthe pregpns 1n¥pmt§,01b ;E@mm@ suefesypleagare daserbad hdow he
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Furt hernore uence

erimatbmpmdge pheuypedsi cdéontidstif dysp gembeth ab previvtlyi desdibed
age 0 phagem d vector, seq nc ng, sion
s %q@%gﬁ) ETEE Ahi 5o GRoniag Yagrowsig S0 %oc Natl.

St)iéHngsz orsvar gh. Nykiiineds; Jloqfl 99(5)@?‘59 844 Uehl i, ‘US A.. 87: 8095;

bact eri ophage” anti body dis brari es and mbda
p hRegssorepale€l9D bnPdchNatl. uwda&e Uesl4., &81@%6\2) andtdn@oiéuse in the

( a1 g A SR e by o S BT igpren

Cl a6kb&H o4 1iB4 ,(tﬂaj%as el L5118 & 53 o SABEEr Almi:
(19911) BFocﬁg\g}étr n 10}2%% Bu?ton nét al . r19%1)8

Pr(geeateghan 10 gg:glbega1 ijgt],qular B in ﬂaﬁlqmstrwmg éﬁ TACR ETe
( 1%3&%;18%&1)5?1%%82%1&8,%4@? el a nublbic Adty b 1&ihe! -

polypeptide it expresses. As used herein, a selection display system is a system that
permits the selection, by suitable display means, of the individual members of the
library by binding the generic and/or target.

Selection protocols for isolating desired members of large libraries are

known in the art, as typified by phage display techniques. Such systems, in which
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3610; Breitling et al. (1991) Cene, 104: 147; Marks et

at. (1991) supra; Barbas et al. (1992) supra; Hawkins
22: 867; Mar ks BET/@B2(07/000049
1992, 25 J. Biol. Chem, 267: 16007; Lerner et al.

(1992) Science, 258: 1313, i-dddrporated herein by
reference). One particularly advantageous approach has
been the use of scFv phage- libraries (Huston et al.,
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T d Gol d,(1990). Scj 49: 505; i ngt
(TRl B CRL, (1950) = sy, 242, 205, L inaLon,

t @Ehiindd 12l BYB8esUBE HollyPert 8 Mbidry nfdidel f} BRAURNGES: phage or
whi ch bind a predeterm ned human transcription factor

( Hhpgaid vaeidr, sBaehcingoopyession ked subsejugst Fmstic mbgipulation is

3 . n oyce (1992) Science, 257: 635;

V\%g%%gggggg%%@;/ 14843). In a simlar way, in vitro
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e T gBR priss" (IR e A8 e Ay brkse 10 b Soggpom e
PRI YRePhiNIREeié AEIdS Re€C19:0N33 ACKnlsly of WISy HALELBOT V47
of techniques involves the sel ection of repertoires in

20 04P: Breitbng! & dAPADtGrmat K04: WAT;AHaks leowl. €1981) supka diartos et al.
a | ' For ex I .

2 P85 A RSP RR IS R BIEBL By o, 190
desBladbClergere: 16007¢ Letnsr emy. (029D 6centL£d58M 313, incorporated

mhcé{e%(l:g\??e ‘Ierggceg'or med by water-in-oil enmulsions is
One particularly advantageous approach has been the use of scFv phage-
libraries (Huston et al., 1988, Proc. Natl. Acad. Sci U.S.A., 85: 5879-5883;
Chaudhary et al. (1990) Proc. Natl. Acad. Sci U.S.A., 87: 1066-1070; McCafferty ez
al. (1990) supra; Clackson et al. (1991) Nature, 352: 624; Marks et al. (1991) J.
Mol. Biol., 222: 581; Chiswell et al. (1992) Trends Biotechnol., 10: 80; Marks et al.

(1992) J. Biol. Chem., 267). Various embodiments of scFv libraries displayed on



descri bed in W99/02671, WO00/40712 and Tawfi k &
Giffiths (1998) Nature Biotechnol 16(7), 652-6.
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desired 25 activity are conpartnentalised into

m crocapsul es and then transd®8bed and/or translated
to produce their respective gene products (RNA or
protein) within the mcrocapsules. CGenetic el enents
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rounds of “sel ection 10 are perf orned Mit agenesi s of

n lﬁéISeW@%?é@iiZ% @qd $o¥Y 1 €¥8p dn ngirsilar votyu rratid 9 translatlon can be

zed t 8 i S cal d out b
il SRR RIS A FRLPATS oo BATBRRs. These

pehath@tsasigcle @aiei’ally&ﬁﬁiph@@ stablhs%lysﬁ)i‘ﬂé' dohﬁole%@ﬂ ared&efived
(1987) Met hods
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ion L ous anti body |ibraries has been
4t ﬁ@’ iﬁyﬁeﬁtl selggiony (1994) Ann. Rev.
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?rans atthO %foducg their ré‘rspé:ctlvfe g%:ne pro%{luoté\lafNA or protlem)( within the

microcapsules. Genetic elements which produce gene product having desired
activity are subsequently sorted. This approach selects gene products of interest by

detecting the desired activity by a variety of means.
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performed using a programrmable thermal cycler. The

| ength and tenperature of eadf9step of a PCR cycle,
as well as the nunber of cycles, is adjusted in
accordance to the stringency requirenments in effect.
Addleratyi Gonstmater at ure and timing are determned 30

bot h by .t he ef th which a priner js expected
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know edge of one o erate skill in the art. An
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Flma@is thx pe@psietase clig emetiad, by PEBy (Mullisand Esloaha (7126:7) Momdods

ehat o sb R e O B estar ACR e e mhipte

U%%l@é of DNIAhRpliEWieR ehidzePRE £ t1eheakiRe, DRBYI @ndent DNA
combi ned by a variety of nethods known in the art,

i rp@bmﬁr@ﬁg te awaliBrihe maetﬁwem@ﬁ interesias Wellgnown in the art. The

ﬁsecfurcﬁgn gP%%lg)glg' a d&’?l%ratnlgg hi eeg s%gss%g eer i dter L¢tia al. rf 1994)

ers n co n
WlAnln Bavafmh@’eggb €3 %&%daﬂreﬁrenceé 98 herSi. ence

242: 42§ Aﬁz P ssi on of suitable linkers is
or ovi A& K eriPEned U g a&@gﬁg@zleaatzl:fgmw w3l 000
ﬁltngﬂmd a]c%’afsp@ﬁ% BT oMY %geﬁ ggxgg% %%%d?g%%%:ous to use a

son et al roc Nat Aca USA
Lilargerasmmne Obpmher\a}mmhe pnmlebp@ql iphdagilyy hgtetdgeneto\ws; as each

( CESh R T Bl b L Gy g 68 mEGTRs S pS,

5 affoudts bEbEné hﬂlktﬁ{gsmlﬂﬁ@ﬂtek Emghﬁ@ém)h cleWd BlpicAl RabtRHS
flexible, may also be enployed (Holliger et al.
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c drﬂmmebﬂ oﬂ'ﬁaq@NWElbdlpldSrasﬁ (Perkih Banerd, FokerGity, F@X) and deionized
exa di sul phi de_bri d es, pr.ovided

éq)] a ﬁ(ﬁ%ﬁu il og%% uk Mlﬁga Ip9il 1s over aid'and the PCR is performed

using a programmable thermal cycler. The length and temperature of each step of a
PCR cycle, as well as the number of cycles, is adjusted in accordance to the
stringency requirements in effect. Annealing temperature and timing are determined
both by the efficiency with which a primer is expected to anneal to a template and
the degree of mismatch that is to be tolerated; obviously, when nucleic acid

molecules are simultaneously amplified and mutagenised, mismatch is required, at
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stabilize VHVH, VL VL or VHVL diners (Reiter et al.,
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interface between the variable domains to inprove the
"fit" and thus the stabilityldP- interaction (R dgeway

et al., (1996) Protein Eng. 7:617-621; Zhu et al.,

(1997) Protein Science 6:781-788). O her techni ques
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seheﬂhmwm0aammhes&@nﬁéﬂéd for binding by ELISA to the
sel ected antigen or epitope, to identify "polyclonal™
phage 10 anti bodi es. Phage from single infected
bagdRbihAg S‘i 1ONiaEi8bIE TRIMALESe DODU| ations can then be
screened LISA to identify "nonocl onal" phage

ant i bodi)@sama; bseifigl intlwonvendionraisk scleged anasehe eathitdeby a

ant i .bod nts f.or blndl .to_an en, or e 0

o SR BT R R R FoRile 5 e P& oy &R el eRPehoas.
r eraeeﬁtea metlyds exchiae tBe u@gmpegtpephdéhrmcrs A a@eﬂbdaarorteagnple
(see for exanple Wnter_ et _al. (1994

| nithearesign with sgBgmolesulss (%Ffﬁefrféf» At k@@e’&qet?g’ra 1423-426).
t rﬁfsg]\sglon-g@ gulgdbgeeﬁ e}syln,gioviicf}:ﬁ if? r@lcett '?zfj S@ﬁ@%@%@, 42?-426,
SO y ge

nonocl onal ant assesse
e I Iémdsbm phal, eisi1abimPGR [ M@M% 1 (I\@@I} § 7@ 89 Huds®8 &t al, Proc
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e case that each variab domain i's serecte from
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LR BR3P SRR A B saa0, m

r e(giewﬂlboﬁﬁﬁéht tthatinkdieynpl@)ed iendd an HRER@H0 ng;Bﬁihrbljlng.e region.

speC|f|c generic dual -specific_ ligand as here
def i nedVarihée dpgeaipy may be combined using methods other than linkers. For

example, the use of disulphide bridges, provided through naturally-occurring or
engineered cysteine residues, may be exploited to stabilize V-V, Vi -Vior Ve-VL
dimers (Reiter et al., (1994) Protein Eng. 7:697-704) or by remodelling the interface
between the variable domains to improve the “fit” and thus the stability of
interaction (Ridgeway et al., (1996) Protein Eng. 7:617-621; Zhu et al., (1997)
Protein Science 6:781-788). Other techniques for joining or stabilizing variable
domains of immunoglobulins, and in particular antibody Vi domains, may be

employed as appropriate.
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| ocated within the structural |oops of the variable
domai ns. The pol ypeptide seduénces of either variable
domain nmay be altered by DNA shuffling 30 or by
mutation in order to enhance the interaction of each

v &rhagdstesisgopedfiligands i ts conpl enentary pair. DNA

shuffli L S,.kno in the.art and,taught, for.exappl e,
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| . In ‘S 0 . .
e e N Oy loBo Bl Pl opffdics, 1t s also
whilesirabl otoseteers soluble @otisadyufcagneanth, for binbmgdo entigon, or gptope, and

h t [ t. f di Ki |l
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artificial chronosones and epi somal vectors. Such
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pol y | de codi ng sequence of a_ desired size

t ﬂ)ft@ i?%wr PPIORE (1 emigRae Ak bP2 & Mol Biplot2 T ® by
I%g?kﬁdﬁ sidcaklbe gt cell is transfornmed with the
vector a?ter in vitro cloning mani pul ati ons. Each
vector contains various functional conmponents, which
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nucl ei GvRGE ¥-gene repertoires are used variation in polypeptide sequence is
preferably located within the structural loops of the variable domains. The
polypeptide sequences of either variable domain may be altered by DNA shuffling
or by mutation in order to enhance the interaction of each variable domain with its

complementary pair. DNA shuffling is known in the art and taught, for example, by
Stemmer, 1994, Nature 370: 389-391 and U.S. Patent No. 6,297,053, both of which
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or nore selected host cells. Typically in cloning
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to replicate independently of the host chronpsona

DNA and i ncludes origins of -rlépli cati on or

aut ononously replicating sequences. Such sequences are
wel | known for a variety of 30 bacteria, yeast and
viaremescpoibie ferdig by reftrenep| Othat methofls ofmbtfagerekd s fell known
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I &slobase ks tb a0 kber afdkd i lehdth AlSniRbRIGk dellfs trisf@medSAth the
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t REEAIRPORES 1ARKETHBE tbrAfiition aRd Eﬁhﬁtsb(?féﬁbéspeach positioned
permtting themto function in their in manner .

Ale#erieinity efqtbe alosingsper aish fhat ithww onegativelydodied do the gene
S %ﬁ&@&% a d&al &aﬁ(‘? Fganﬁ a%gorﬂ ng\;cwg}/ 1}}2%} 10?(; g (rj IE‘? |S Iogg of

conpat IEthle cl‘vbhffng ah&l expleﬁid@ecﬁﬁﬂ HERER. colfafiMMicBiS acid
suitable for use with prokaryotic hosts include, for

eXETHsPEes thafengbie thgyepigg {orRbeata e Mese sppdserbRast cells.
SYIShfiARy ifibRhk et BROBANALAGRe id R thitREARNRD vELEPY replicate

independently of the host chromosomal DNA and includes origins of replication or

autonomously replicating sequences. Such sequences are well known for a variety of
bacteria, yeast and viruses. The origin of replication from the plasmid pBR322 is
suitable for most Gram-negative bacteria, the 2 micron plasmid origin is suitable for

yeast, and various viral origins (e.g. SV 40, adenovirus) are useful for cloning



pronoter system and hybrid pronoters such as the tac
pronoter. Pronoters for use in bacterial systens wll
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operably linked to the codlng sequence. The preferred
vectors are expression vectorld3that enables the
expression of a 30 nucleotide sequence correspondi ng
to a polypeptide |ibrary nmenber. Thus, selection wth
t rvectbrsrlaunemnmalmn @Es &rrderaflyi e nrigin prﬁpltqabom smobgeeded for

te pr at i gn_and expressi on..of
D R e Snph a8eFngRRCAR S8 it nd PhERG o R o
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of ‘any selection dis Iay system As descri bed above,
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Dl‘tl%)t coﬂfee resn;wmn@td :ﬁﬁuchamﬂ ethprtessisong. caﬂnrsmﬁim nmrmsanm
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u pstr eaﬁmwhgfepélcalqmlrcrfgsqttgm angeding aglualhmemﬁg ﬂﬂgalsi apepiding to

el B | eader
aitpebteE b eutipt selulSabey BB PulSHEIRE: sl ih g plectabte
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nucl eofi de version of the [1brary msrrberz opti onal I%
orrenpeilling nseofp@ptTf@ee @a@dne(q‘b@nn@bﬁ@@tﬂ o) plagipidsosgh lag pBR322

oS H S BEREPaqLdp, L Phage Protein

non- sUPR&SRN vebioa ugalBf coleanEa pﬁﬁhd)teﬁﬂhdt iwrédoghib&l by the host
addi tion of glucose, iso- Prop t hi o- ( galact05|de
( | ga)isTH @n%us Fnsrabbt linkied dethesq wgéngese wﬁls ergsh e ugh @ PEymoter
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| t L1l f, "
b1 Rl SO ek B SOk 51 P 5l P o
duglaisPeghdncs id liaida seGCOw e At &réRfon JIftyeEstidirkequence is
enpl oys conventional |igation techniques. |solated
v eashisived umdebmndlmr&gwm@bla mathcthe semtep! seqicpensed, and

I t.ed th d
Fequt daomate b el R B R v the p-

t hacta@hseesld 1§&@éé%ﬁ6ﬁ§teﬁ£3@teﬁ{se§lﬁﬁﬁne Hbs 1kase OMS trypie Pﬁzﬁl (trp)
vector can be performed’in a known ion. Suitab

metthwdter SpiteBnd bykyid premiotays sieprae i té@upmmf@r Bromoters for use
T4 %(r;tleﬂ s'yntelvnls Wi alsh agre]ge%l }P éo%’tenh g%?&%élg%n%deﬂéeooperably

linked to the coding sequence.

The preferred vectors are expression vectors that enables the expression of a
nucleotide sequence corresponding to a polypeptide library member. Thus, selection
with the first and/or second antigen or epitope can be performed by separate

propagation and expression of a single clone expressing the polypeptide library



host cells, and perform ng anal yses for assessing
expression and function are known to those skilled in

w0 b@7a81392 The presence of a gene sequence i n aPGHGBR@7/000049
is detected, or its anplification and/or expression
quantified by conventional nethdds, such as Southern
or Northern analysis, Western blotting, dot blotting
of DNA, RNA or 30 protein, in situ hybridisation,
i mmpHBEY polhese oftany selectinalisphayesyateal. yisidesaibed aboe, the preferred
aci - ' | ecul.es. .Those skil,Jed.in the art .
o piedlondhithS oL SR ETonn B TS0 Toicrings ophd¥einid vectors
nodiafyibedised, fe.gdepITIES pIVE) ROATE SR8 R2s BSFLIGRAROA AR clude
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domaei rr% a%i%ot bz i ncl utdq%y. Such, conbi nati ons _of
dofai A" PEPPEGT 28 %’&EF%‘,” V-rAPEORR PAF O BATS hdHiskw, codon and
SUR phsgd SHcte ]%H'D:(Mgg'ﬁ’,rusfrfg%ﬂ BN Siphhegi#ahd n%?ﬁtﬂ)éjgésrsésrvs'trains of

sckFv, Fab or 1 ab') 2 nol ecul es. Those ski
15 t h&. epliangdiwith the addiion of blicosehise-prorsi this-PADtgalactosiidéP TG) or a

to exhaust i.ve. i n Scaf f ol Each.bi ndi n .
aohd AT SaEE P P el Pl aPusRes v Mpwaid with no
Cwiqoresgﬁ_ny\ﬁl‘odﬂceﬂﬁ%el(?ﬂuﬂiﬁé@ df 1R JolPeBR&CIHrhS member only or
interaction of the domain with oné or nore” epitopes.

AdRARGERIBES [spmeph whigh enptaithitr edshgnelenpeiaf thecpdymtiptide-pHI

t hg o RESSeAL drp%gnti on conprises three CDRs. Suitable
protein sca ?o s include any of those selected from

20 t he gr oUpnstronsorsdf vegtond ericb@ink duhlostetigic lighﬁ&%cb@ﬁﬁ% t0lthe
obul.in domajns, . those based on fibronectin,

i P FBBar dizatipn issknigigse frobiedzecion: guDNA
e iopd oot LA QO A B Ty BB
r eeaprsh ewerp Al dasiredpDal fisds eostkint thetithervotrbet saqtenvésl dre present
:giﬁgtﬁeg %0%%9&@(? %/ectt(l)qri &n lbie%terf{n%ne C)1}1 aikrrllto\?v?l gs ign(? Slqi?able methods for
25 constructing expression vectors, preparing in vitro transcripts, introducing DNA into
host cells, and performing analyses for assessing expression and function are known
to those skilled in the art. The presence of a gene sequence in a sample is detected,
or its amplification and/or expression quantified by conventional methods, such as
Southern or Northern analysis, Western blotting, dot blotting of DNA, RNA or
30 protein, in situ hybridisation, immunocytochemistry or sequence analysis of nucleic
acid or protein molecules. Those skilled in the art will readily envisage how these

methods may be modified, if desired.
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fold for their polypeptide chain. For exanple,

al t hough anti bodi es are hi ghii5di verse in terns WO
2007/ 080392 PCT/ GB2007/ 000049 -116 of their primary
sequence, conparison of sequences and crystall ographic
structures has revealed that, contrary to
eﬁﬁe%%atlon five of the six antlgen bi ndi ng | oops of
ant6tes (H1, H2, LI, L2, L3) adopt a limted number
of mai rskehaing maﬁ_y%%"séﬂi&ﬂ %ﬁund@lo%ﬁﬂ%l@&hessér rﬁ%}l}éﬁﬁfﬁ-
(Chothia and Lesk (1987) .
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Udeﬁhé’d ﬁlﬁlﬂldésgarfy%ﬂécbr infort BEtHRY Qﬂéc’tdﬂ fdm it'i%:kl’fl@[lowmg an
anti bodies (Chothia et al
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W
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use o segnent s t . alsp forms

AV HEK a8 SRPBRAROPER gawlgwewrlglasﬁiq %ﬁg szl @%ﬁ
d&RENEhs &%ntaﬂebdog,%ta?y &t (R enPHLRE @ﬁ@se@@ RRES; Gﬁén@h with the

resi dues, or typ residue,” at key p |t|o s in
t el (loppa amldmfoﬂ& suhvldskodbymdin aﬁmﬁiboclwm hinge et¢gi@l domain may
(1996) .J. <.Blol.,. 263: Shi rai. et al 996

e et S Sygh Soippinaln oPRINGE oresanale. B patual
bi fgibodies] 9k RIgGIR I8¢, BEFH EREHs horedhisGh &S, 8EFV, FhPOP
Iengths and key resi dues have been chosen to ensure

t H¥ab dHoleailes dhaseskiléesin shawst wdhbotwarnéharip bstds pet intended
kW8W@eﬂ@ﬁ¥ﬁv ageously, these are real conformations

|nnunog oul in superfam |y nol ecul es found in
nat ur e, mnimze the chances that they are
non funégggﬂ@ as di scussed above. Germine V 20 gene

e as one suitable basic franework for

C on St F Yedch Behd@l dRRAN O Hses%%rbtefn%@ﬁ&l@ranh loRE 8f B CDRs
ot her sequences are also of use. Variations nay occur
atwhich ey 1qu1@ctqiuarﬁhe/$peslfrchnitermtlom0§tﬂm Idbmmmmh o or more
function al tered

ot T I S e S

Cainoditioalcombfiskstitiee COTROI ShitablePrstin@tafsies in@luas a8 61 those
the nurrber of different 25 main-chain confornations

ted Tiom thie gaenpsconsisting efthe follayangrghosebpggdpn immunoglobulin
I
22"33’ T NBELRATEH SRRAYEL GRS ol B FRHEREGE on
n otTJTIaA# ahbsetuamdx&nmpemhemh at GreEL, lthose Hasadanriifobalin and

:c gtgfpshe gl[l'.ian}g pgqutg :ggggetppqerﬁ s%lﬁlztgg gplga Thogeo ﬁqlle 1?1 tl?g art will

appreciate that this list is not intended to be exhaustive.

Scaffolds for Use in Constructing Ligands
Selection of the Main-chain Conformation
The members of the immunoglobulin superfamily all share a similar fold for

their polypeptide chain. For example, although antibodies are highly diverse in terms
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(1995) supra); thus, in the VK domain al one,

di fferent canonical structurdd6éecan conbine to create a
range of different main-chain conformations. G ven

that the V. domai n encodes a WO 2007/ 080392
POTHEB2R0A4AH GO Ace, carhpariohfofisentencangé cofstatlapaphicatructures
structures for the L1, L2 and L3 | oops and that_ VK and
VoS e oL Ry ARy, T QIOHES, ANBEBIPLEiRE 100DS of
eNGABSISENEr &b, EANONT8¢hdopt bTMSited RoqePbt b dthiAnd H2

| oops, the nunber’ of canonical structure conbinations
oloefoyadtionsy ort dageis cdlistrectures f€hothiavead\Lesla(1987) Thilgl. Biol., 196:

i npl.i hat ti 5,.di ity i h
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However, by constructing an antibody I|ibrar based on
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f oun oOnty-ar ] ct at,i t di ver sj ..t he
o, SRR o ORI, 505 0 Y B e
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0Ssess a sihgle own .mai n-chai n nf ormat | )
PR n e Hiarnd B moPhal Tamor ik LR RGR8Pe /Mol sioL
PV%BES@PMH&@&PW?'F@%&WQBQBQ@|1?.CU' es of the
i mmunogl obul in superfam |y type in "question. A
conf or rblagies ¢idigsodmandyirdseding demains camibd designed fruwhish certain
of I CQURL I | ecyl es are observed t.o . .
ool R BTN B8 DD RBL e pdi i
| ogfoirination éfitRe ARiNbER|is RECWHE. IaReatagEodshie tidkd ierent

mai n-chai.n conformations for each binding | ocop of an

i RO oo of AmpigRespb e mesupsriam e modecales fundrn gature, to
nahiskal b Ylle%%al‘i’%g b{ak H{é‘: YR AR SRS i dofss64 g@&}% WaLGthe v
possesses the desired” conbination of nmaln-chain

c @ehesqpatantresreas ohhauitibid mserftranhoopk forl donstaréng antibody or T-
avaigl abl e,ﬁf)he nearest equival.ent . may be chosen. |

t
i SCPFEFRIPLBPETER O REIUGRSTS AEHA RO RbTa FAtioF Migjoqeur at a low
C RdqRefN §uh ARt b QA1 @b 8f fihEd BaPRbmbeQRSay fos§ds§ 8k 8kered
by selecting germine gene segments which éencode the
désdipshaipmgpaioahation, wbw%&qq&n@ fect itg fupgtioror e :
prefer . 25 r | en .
Seqrentargrisatebite iy I HELEGGF ARGy BB pr gifsgen
predigichfiheot foahatidne gneoded biydigamdst tof predivent hwiespiessed

of all natural gernline. _gene segnents. In designing
| icqairagaen bpsed o dypkisascifis Ligangyssavenses HWte shoqsggesidues for

| R AGRERIATWHiBdo not affect the canonical structure. It is known that, in the

human V, domain, the L1 loop can adopt one of four canonical structures, the 1.2

loop has a single canonical structure and that 90% of human V.. domains adopt one
of four or five canonical structures for the L3 loop (Tomlinson et al. (1995) supra);
thus, 1n the V, domain alone, different canonical structures can combine to create a

range of different main-chain conformations. Given that the V; domain encodes a
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conformation that is adopted by between 20% and 100%
of the antigen binding | oops1df/-naturally occurring
nol ecul es i s chosen. Typically, its observed incidence
is above 35% (i.e. WD 2007/080392 PCT/ GB2007/ 000049 -
1 1fferbnt megno3BoeEna st0ges drdhe Lildal ind LabopeatDitaoV, and
even_abaove 65% Since the vast majority_of H3 | oops

do/ mAMHEBS, eAnRoRiT &y Yy dorapigvddch Petn qn@%@f B eaheAngnical
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arﬂoﬂgﬁ’a’@“@équences in the EMBL data library with the
requir L5115

Cont or g I RYIDARREc ool 5k MFR (HBscrt ettty
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as a basis r_anti bod 2C and stet)
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ment 3-23 (DP-47), the JHse nment JR4D, the VK
gmwntlmﬂ@l@u(@lmylrrm of e dIffersaigneintchai confasmations for

se
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ing loops can be determ ned. Here, it is
pr eP %ﬁtﬁé&?hat the chosen conformation is

In designing ligands (e.g., ds-dAbs) or libraries thereof the incidence of the

different main-chain conformations for each of the six antigen binding loops may be
considered separately. For H1, H2, L1, L2 and L3, a given conformation that is
adopted by between 20% and 100% of the antigen binding loops of naturally

occurring molecules is chosen. Typically, its observed incidence is above 35% (i.e.
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exanpl e, when natural conbinations of the five antigen

bi nding 1 oops, H, H2, L1, -U28and L3, are consi dered,

the nost frequent conbination of canonical structures

is WO 2007/ 080392 PCT/ GB2007/ 000049 _119 detern ned
abgtvden 3 Sboarsi 9% vanthidedlly, aloste 508pot aren abofendvatdinge the vast
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qﬁe%cg me% oyﬁgﬂg,yab(ggmz%@me{ &, §r1§ng %ggeﬁ &34 & and

he varla on can achi eved eit
r eHmimm Seaticer) of i&ved wesidigs whihalsaltieidge fﬂodﬁﬁbld&ﬂ?@&) @eidde 101

| aced. b d | eof , .
2PEFEN g 9 HORemanob AR 155 o Joigh e hdnBefucgses n
v Ql'ié Bty @ta HMrar}'? GRthasd RGuitdgis &3 el k%?‘r&‘ﬂiu%g b ol telis

one or nore of & defined subset of amno” acid
prconigoinaiépreandot deak trot %Wtﬁmmcm’truvmersan tles, erm datesbank

ORI el B POLEPRE bttboimadthinefeh: Bla 10 rhemant

J frelytdntlyBixptessed22Bml1iBS Pone sefSiLS &at ﬂ‘iﬂd @’t@ﬁﬁﬁz&ioﬁ of Clagyikal
et al. (1994) J. Biol. Chen., 269: 9533) or bacterial

mitragteies sterthe Yo seEmEnict23 éDP 4?)1@%54 sgempag) TH4B; bk Vi segment

ed to | duce r on
oty Al 3 gt (Vo et PER b ALaR gjso
méﬁl@éUlé‘ OTISRk 86dn@chtPERI thérefdse B @ed i Som¥BhtiorkRAQWhsis Ro
the art and i nclude the use of m smatched

olepesbigts Borerwih ghe fk@lr@rbgégie mled@aln g@iﬁgnh%wm; des,
Wi th otEAl%%ﬁal?lQl b@ggﬁgér ct oosmg ie sm he nfgunngha 1% oot Wa%on based

synthe anti rres-nave neen cre

t angied navgrahodcatrendesofliie differeaninagechaibeddomitioRORs cachhd the
et anus t oxoi d-bi ndi ng Fab has

f h t
Egé{@?nélggla%ﬁ] lgféatgang qﬁl@&trél OSCYIEFSE OSForﬁbW%qrﬁ@if Fjin-chain
S Qgﬁfofdl&i&n's ‘?§u§e§%§ I?rﬁ‘:goa%{s & chobsi %age_sﬂ;ﬁ&mal aﬁﬁ‘ (%Hxatlon

Sci. USA, 89: 4457). om or s
r dgihereschafeatibodies, for example the natural occurrence of canomcal structure

combinations for any two, three, four, five or for all six of the antigen binding loops
can be determined. Here, it is preferable that the chosen conformation is
commonplace in naturally occurring antibodies and most preferable that it is
observed most frequently in the natural repertoire. Thus, in human antibodies, for
example, when natural combinations of the five antigen binding loops, H1, H2, L1,

L2 and L3, are considered, the most frequent combination of canonical structures is
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produce large libraries with unnutated franmework
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227: 381; Barbas et al. (1992) Prot. Natl. Acad. Sci.
USA, 89: 4457; Nissimet al.-1(12994) WO 2007/ 080392
PCT/ GB2007/ 000049 - 120 EMBO J., 13: 692; Giffiths
et al. (1994) EMBO J., 13: 3245; De Kruif et al.
( zoBnined and/Bien cBimblined wifk8the a7)st pGutdr cdhfoemsiidn foattiedd3 loop,
has heen exirended t 0.1 nclude. sone gr ak.l of the other
AP QRS BT SHP RS (s Sinel A RGO 98 08) Nat ur e
Med., 2: 100; Riechmann et al. (1995) Bi o/ Technol ogy,
13: 475; Morphosys, W97/08320, 5 supra). Since |oop
r daemifeationel thaSanoricgd Seewrncal to create
appr oxinat el r.e h 1015 structures for H3 al pn
and o e SR Geyahasamab it fRmpfing qroboleiry o
otshgile kion: he@pshain donffGmiadbn fdabiget@icuiands @YW FRMAbs) or
transformati on technol ogy or even b using cell free
sylbraigs fergisginthgdavention @arabgchnéwfé@%hr V#ying qaclp bindingsite of
C o
B PR ordk f Bg PR ot SR s Fd B fonat
antivdsithi. @8is mduins thait sardailty/ara géiaaattd suchdhattthey potapbifficient
diversity for a library of this  design, were
gé%}éerrﬂiy theiy StFYcryrR anpr ig thely ﬁ@ew)n %ﬁhﬁl?y PecrRitin ey,
onlr¥vilifag alrESdediiastitifal. are directly involved in
creating or nodifying the desired function of each
domai n Tdfe desiecddlingrsispmdypicaly gegamtbdrnyl \ecyihg thelSleated molecule
di versified. For nol.ecul es, .t he .function of each
dGHEIFOVTTE HRTER (RGOS PLT G BARESHicap Bp gheben at fandom or
di arepiifdrybl beledted. he SN GEIH daatiish Bemchiteed 8iflIde by RAdMiGtion,
site, while avojding changing residues which are
c rdveing which the eesiglgat aninopaicies rrplased by enyraiénouaced orgnalogue

. . B n i
R L e
Appplaesg the régifénd ashynDatidivith oné or tnbee cfasd:fmkd aitisetdtynino

based |igands (e.g,.., .ds-dAps),. the binding site for
o FEo BPOEES SRS FE BWTAlgﬂ)é)fé(ﬁ%%n bi ndi ng site.
Thus, prgfoas afinedenhve Eé&ﬁ?ﬁpoﬂe@%ﬂﬂ%oﬁddcﬁhgt H8h et ]n})E/rror-

binding site are vari ed. ese residues are extre
diprerskCR i(Hawkias htria(l 9821 1. BédyBiobp2itt 889)e claamicamautagenesis

P e PR 2 Patoect: B85 B Bt s spng ow o

kngvposd)at MpoBibl, @89: 559)aae b dsedab entidves BRAbM mutations into
nat ur al | %/ occurring antibodi es and are observed to

metRegensh et encaie e TplscultYlghads fop muimiingggiected pesitions are also
j I . di i f |
C QPR AR (flglu\ﬁ@ﬂleqlsgg}’ﬁnspx%?%hpeﬁ%#gg%ﬁgd}%ﬁf}& &

the residues in the correspondi ng
Detegemarate nijgdregleotiddsCORh or asthodehé nedb IPCKdHoatxahpla) several

B T X TR RN AT

| MyRdhg RBps. The 317 RBIBSERRnfn tetanus toxoid-binding Fab has been
randomised to create a range of new binding specificities (Barbas et al. (1992) Proc.
Natl. Acad. Sci. USA, 89: 4457). Random or semi-random H3 and L3 regions have
been appended to germline V gene segments to produce large libraries with
unmutated framework regions (Hoogenboom & Winter (1992) J. Mol. Biol., 227:
381; Barbas et al. (1992) Proc. Natl. Acad. Sci. USA, 89: 4457; Nissim et al. (1994)
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PCT/ GB2007/ 000049 -121 In nature, antibody diversity
is the result of two processdg0-somatic reconbination
of germine V, D and J gene segnents to create a naive
primary repertoire (so call edﬂ/gﬁrm i ne and juncti onal

IFABEI A 1f: B s 6 ahY[AENEA dn 13 &24ﬁhEeﬁ<eglflet #1995
et eI Rt S QS e RGided Ypingeypome or il

r effelid ethéankiged Biagingdodts (Chenseatal. eu@%)tzmu;@m%cg@ 100;
bi ndi ng site whereas somatic héper mut ati on r ead

d.Rﬂée}gmryl at ol. (Yo Rép/ Bechvplegy.d r%ﬁzéﬂwbq»syw C&W%ééﬂ,
g g site that are highly conserved in the primary

rep oire (see Tominson et al. (1996) J. Mdol. Biol.,

256 81Sthce [0bp FandorifratioR hisathe pytehida tperebiebbyrogitmitelgdnore
an _gftficient strategy for searching 10 sequence

s pta@rel%n gruchentu gk %rﬁaqnérﬂ sigilerdy g nusnben of syepngsior the
1o R8s syl_}_?senot ‘?&9 hEekid c@ﬁeﬂ?frarﬁ%&ﬁﬁgﬁ 'tééﬁnolo gy or even by

repertoire resi ues are varied are
sulzgef celldfectshasms thabdda@ranhirhwy rhprastintigg sil pessitde cblhbmahons

t et. Dfferent (i.ncl overla in subseiss,. of

- i tsismbleniytng of g et aing COrVRURR & ftoad L7 differen
di dcnfnﬁf)ﬁ% Wﬁﬁ@ﬁ@ %nE'LH fr&%on%? It}i%Cﬂo'té?ﬁal diberdR$ fdradibra9 dfhis
the case of an antib repertoire, an initial " naive'
reiﬁergnowm@ @aﬁ:rail@é (Guffet $ e/ iR 89D sspfd, but not all, of
the re antj ge it
di ver si eaast’ly g rkg‘fd? ref?t‘—:dr &7 apére rlegd clgﬁgléfg‘g & (frﬁatlliger m

ﬂﬁb&i@ymg teQicsirdddfuactionastdych &tﬁhzﬁﬁ of 81 cﬁ;hlaipebﬂi\cﬂlgaﬁd molecule
pre-deterinined target. These nol ecul es resenbl e t

hose

whare Rivarsaligeh E%@@rlwokﬁ@eﬁ,mmamwaﬁ aph garpas vofl b&ﬁo bind a

t il
o L bt BRSSP n g VOLGIARRREA D farget pinding st while
i nedioidinigietiam gingwhsidues rwimlrme systad trsthhaverah paclyet ofthe molecule
chal | enged. b de variety of .antigenic stimuli.
Th‘i’%"l‘Q}%‘ﬂéI Hé @e? SF%EW”S@TZ% o ggﬂst a range of
antigens or epitopes. If required, further diversity
can then be introduced outside the region diversified

i nDiverséliqaipr phihe CGapericdiSequerThias it rzﬁ;mﬁw Al@tﬁmdvd?mms
can be 1%‘%%@‘3 gas gf gﬁfboﬂg%a{edq%aﬁ&é Ctj}? galng%ité Yor
or affi €S 0

t heach mgétrimlbstaﬁteﬁfthejmi gess pidiry site. nga@e&ramy whiyahose
sone or all of the reS| dues in the anti n bi ndi ng
si fegdugsen i yrigenbiading fiaArs Yerefel hese rGS%S%%are\mremdy diverse

quz%ﬂgﬁlﬁﬁgrﬂarbfﬂgd%%% &Q@Qi‘dgare ﬁﬂ(sjwm DHLERY in hidesolution

primary rar m cs the natural primary
r eqlellbbdy/ale‘.;gemcbﬂmphhxva Fei exanmds tin L2 tieid kBOwt that pssidossS0 and 53
dl ?\1;8 gvg(r:sieeﬁrtl %ﬁt@? gﬁo?f?qrﬁgtglggt od?és%ghg %serveé po mal?e contact with
the antigen. In contrast, the conventional approach would have been to diversify all
the residues in the corresponding Complementarity Determining Region (CDR1) as
defined by Kabat et al. (1991, supra), some seven residues compared to the two
diversified in the library for use according to the invention. This represents a
significant improvement in terms of the functional diversity required to create a

range of antigen binding specificities.
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during the reconbinati on process (junctional
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i nclude, but are not WD 2007/080392 PCT/ GB2007/ 000049
-122 limted to, H50, H52, HI24- H53, H55, H56, H58,
HO95, H96, H97, HO8, L50, L53, L91, L92, L93, L94 and
L96. In the "somatic" library, diversity is restricted
to redhdewse, ehighodyrdevediityas Shefrendt afiiwi pgodebses: somatic
recombi.nati on proce junctional diversity) or are
PO g iRRCT SR AR B ToeRmPRS fartiett hmn Bt PRFgy
d Ira}%‘r@ur@(ﬁﬂcaue@ Eg%ﬂine%ﬂ jEncAbfal @Weréiﬂgﬂﬁ@%rﬁa@ib h?ﬁéﬂnutation
H33, H35, HI5, 6, H97, "H98, L30, L31, L32, L34 and
L 96 thejepultingraatgngpd s geriest Avepl phoeichuasansuntibedy ssqhences has
diyersificatiaon.ipn these |ibraries. are own.to ke ..
Nt b ARRY ih Peradlusintts Saafige A B s IR Frigen
Sibeding Sitd@hdreasl dobiade hpsermittioakpreds divi@sifyeBiredl6s dtRhe
the antigen binding site are varied, additional
dipgepkey ¢f the antewy padiag ide that medighdy eensprypd bythe ariiang
t TR 0l i (1obey 1 L do so.
| AORER e S ERUELAT, 1500/ L, A7 B T
arpupldnsettar0f hagprobdbly thdsal dsemi adficsnt(sattegyl thrtsearalaihg
resi dues which Cj)Hpri se the_ antigen bi,g%’i,ng, site) ,c%n
b SCYNEREE ER5ce @% ajt @qghéppgﬁ@t}%pnlg%@éaag ies, it can easily be
di i £ : . o SO h _
B o R o 1 Ep ke Ao AN BT R e Y M 0 subset
diof drask that &rimothe bindingritedor the &irgétongTdarent (inpludmigloyerlapping)
achj eved. at. .t he pucleic.acid level, b tering the 15 .
c SHPTR Cabtiate dn ST Gy BBne S phy YA LG e Guring
pakiped, itd®sgeth that a nunber of possible am no
acids (all 20 or a subset thereof) can be incorporated
at t hatln thyoegise phan antibpdyyreppdoirePACi Y nBHYE Separviretche be

[ S K ' -al. ]
T uoERARL ke RERR 42 S MleClh BBl B 20
préefeesifibd. yA uased hemeinoindiels comtextnthedetictat e réfegud asttbody
di ver si.t her codons which 20 _achi eve the same ends
arEolgply tb?tcﬁfg%_}m PrCYSEHEEG iHesehiessoagliculgiesamle Sipse
t Quiti DR areRNOEHEA Ty IR Rimb I ARRh LeRRA)E a8 LRRVIERH WD HESRot
and TAA. A feature of side-chain diversity in the
annidggandindimgdisérsidicetiorh asrsrihe east Wbibdeekaridsnesyborn individuals,
proj?ounced bi a wh1i ch ftavg s cert.ain.amno.acid tien
r 5190 ESTHPE SYHES T B A ﬁe“c‘g’ﬁ'hﬁnsﬁefii S Bpe Vpety ghantigenic
Magimulii YEisS€peplofit id BaSsdlébt@Pdpindf a fange YHintidens @epitdPesVIf

X regions are _sunmed, nore than 76% of the side-chain
direepzsds {pribendiversitn pandhey be Wispdycedioufsidecthe regios dyersified in

¢ e i o oS . ¢ o .
(HTSfRE Y oRE Pmh e i8R Ee i pATRREAN Rffeion,
t bpedficieor(@¥ity. Thi s bias towards hydrophilic

resi dues .and small residues whic an provide X

mai n- cH¥THE ToPPRRrasiof SWI%MS«/& ﬁﬁce Hgictippof dual-specific
eVighhdd i9RviAth Suiid GRS MM LRidREEnRAER SRR %ﬁx‘airfg%itg Qﬁ% varied are

bi nding a wi de range of antigens or epltopes an y
hédnpwnan heprkai (S e¢, EOr20§4068321, WO 2004/003019, and WO 03/002609).

The "primary" library mimics the natural primary repertoire, with diversity restricted

to residues at the centre of the antigen binding site that are diverse in the germline V
gene segments (germline diversity) or diversified during the recombination process

(junctional diversity). Those residues which are diversified include, but are not



prom scuity of antibodies in the primary repertoire.
WD 2007/ 080392 PCT/ GB2007/ 000049 -123 Since it is
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the distribution of amno acids at the positions to
be varied preferably mnics -tIg3t- seen in the antigen
bi nding site of antibodies. Such bias in the
substitution of amno acids that pen-nits selection

ofluméedtta; H5QAH32% EHLp.dRS3, HdSt HPOSHSHATISH bi@g, HO7, HO8, L350, L53,

A EOLers La? B ER0 Thaf hERFed e brtl s 5fErnt

arr@sﬁ@ds't@&%rd@b&@ﬂﬁdfd@ﬁn@tl@&bd&nﬁlﬂﬁlo%rﬁré&sﬁ ufbtional diversity)
distribution at the position to be varied (including

t h agslaigbly sopatieallyl eeeted el hase sesidhes bichgisediversified include, but

V097 983200 1:0ha) Wk £ oMo IR RPNy 9 P34 ana

ease O syn eSIS use

dagmnailahe rastthenHsteBybase ap sauitabte fob givarsifivatiag irtthpdedfbirdrées are
encoded by all 10 conblnatlons of t?é%enerate codons
( VFRORSP FRAkE CORFBEIB oD TR 2BiRP SeiprEnDlgEsgePiBeainboth

' rhb%%‘e%l n Jaatil' B AlesRAG RS dg]ltngelmnn\% ith Iaf-ae Hrrﬁlldﬂmnal

atid use it Is possil to ca ulat
r efiveasignisatdorgoreed dnrlng' fedectionl byS/al(yA(g'l't)lé @ﬁ.‘:)liﬁ,ng remdues if it is

D&%T @@ﬁigg%o géhé/‘ﬁ?g%é AGC Sﬁgkgﬁ% thtquli,tgat angrsgbse? op any of

t hase r@é@@éﬁ%&r dditldr8l ﬂﬁ%ﬁésexﬂn@@b&ﬁ A& tfe Rteh b&ididE¥) can
15 encode 22% serine and 1196tyr03|ne aspar agi ne,

gl hecisaé fordhaitivd andlepeubseguent divérsifiontioneotAhelantigen binding site.

T BT A SRR R

di shekéi fdstidnp iﬁtb/bllc@lm;sacthﬂfeﬂ apy hu@leﬁ@dlddb@@ ﬂgsztlteﬁng the
COﬂpOSItIOhS and uses The invention rOVI
c cﬁ?éagi seflemse BdisbrsPssifes tha éeqweg%h%polmwdﬁ Ve thep number

" fg’%m lgllegﬁ‘tﬂﬁ an?ﬁ"{{aﬁ%loﬂ sﬁﬁs%?ﬁ%?&b&%aﬁ%@ 1'1c%§p0r&tb!i Eﬁgét

erapeuti c an I agnostic net
t f}ﬁisit'ﬂ)n'pUelylgtﬂimeIUHAgé noscorateenihesndst versatdé codom is NNK, which

i nventi o The an a o,th f .the
pre@geﬁﬁré ol e peie Py be R rdy S eRddm Tor SN coddn i

t hGERPAW Lfedan drdef RPIRKbAKL ke REBIECEYERRS Other d6I¥E which
di a%nostl c applications and the |[|ike. 25 Therapeutic

pwe Bipsametands arsedsook upd, gphering thed¥iNjcadern vihaeh leads to the
't”hpe%’;8duc‘%‘ ho%the %Hlt%hslts“cc?é %ﬁ{ls"erA %%”P&Aaccor ding to

such as a hunman.

The [ gﬁl’f&&uﬂalolf@ldb@hﬁlﬁrdgﬁiﬁty%&}ﬁb 4nitigbn Bfnﬁiﬂgl sﬁty oah@lhmt
avi dj t In some enpodi nents, such . as |Ig
| i giRadies isHerTPRyRAE igaWhighifevers exstain elﬁﬁma%if reSidues. f the

Cyén%ﬁ)ébfd & |o§1t151? Eﬁg tg{;g %epen otg{tlé)g??? ch Gf I‘Jes\fH, Ve and

for exanple by an
CYVpdofnk Yire Solsdd Eﬁdr@ﬂiaﬁ( 70U o the ﬁdﬂdﬁmﬁﬂn@fmﬂy&s@ﬁi&s 86m only

to 95@6honngene|ty are preferred
seven different residues, these being, serine (24%), tyrosine (14%), asparagine
(11%), glycine (9%), alanine (7%), aspartate (6%) and threonine (6%). This bias
towards hydrophilic residues and small residues which can provide main-chain
flexibility probably reflects the evolution of surfaces which are predisposed to
binding a wide range of antigens or epitopes and may help to explain the required

promiscuity of antibodies in the primary repertoire.
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when the mammal is a human. Once purified, partially
or to honogeneity as desired,128he |igands may be used
di agnostically or therapeutically (including
extracorporeally) or in devel oping and performng
ass ay pimesatismaeeierabletn nmfriimhisetﬁsieibuticm @ﬁ amiung acidndh¢ he

AT b e e e
Pﬁﬁﬂf& anti¥dn blﬁ@ﬁxg%ﬁé UPlnﬁxboBfé@ dulcH %ﬁgsm 9{6 D&t GBS &M Mmino acids

invention w |l Elca ly find use in preventing,
s upg rpégmfwlaﬁtlon peeariaigpayreptides (sohjustsantibody poaamyltlé@s)

[ nistere

or bt R AR et ey Pl Bany BB Syt
hymeresae shiidusirhdthodABEBIBsinP Eeta@iih@hci@distiiBidon at the position to
|nfect|on aut oi nmune di sorders (which include, but

arts vaged (inehdiag thegisepf penpclentislsanagengsis, rsﬁaW%T/ﬂm% of
q@ﬁapale yefe&éh%@@toa' (ﬂlqu %gye otfgﬁnthés&w &ec%ﬁ@%n? lofal

sortatic art ropat
( elegeneraa kgdons | chﬁnpmdlglthd arﬁihp aﬁi{l&ir&fiie%nbcbttﬁd&y all

eryt henat osu infla bowel ease
%ﬂ&fﬂ@ tignsflegeneiite Spdaos 3@1‘4} ingle; ét}ub?waglﬁ B Addraple
I RYLRrRYIn BRRE BltioR 2By 'i)@ﬂﬁo gpv%% {h%%aﬁmr?l a;mgmo a%d use it is

endonetriosi s, and abdoni nal adhesi ons .
abl@@ilﬂﬂnafb C%slc,ulgte tye mosthreprbsegtativs cadon. Thetadons ()AGT)(AGC)T

w O AR LR REER AR G S e By tligetvety

S lifsfn@QEJPﬁ%ﬁél@[hﬂh&’@ - RfeBbRtloselth ﬂleQIesir&ﬁﬁmﬁﬁrHcﬁi frofile: they
one or nore cell surface targets that are not present

orfnowsie 22 nseeagd d 414 %rosmcwpa@g@epglwms, rilariyeg, aspartate,
el fe Exyd é?;}%éﬁé; g’gég‘%ﬂgglﬁ/atht@%?cg}h bq'arges’ re Q&%@rﬁé&eg g§1re1g either

Vi rus). elnvenlon
abheDVa, DlV(EjOIt DVEGEddoa atiedeh of tirtdvdisilfied positiynscel | s

that express EGFR (e.g., endocytosed), and can deliver
rapeutic ents.(e. toxjn) intracellularly
ra% ﬁéﬁ %@Zﬁa@oﬁtﬁcmltﬁpﬁ@% $25 intracel | ul ar

t ar get JThe lifveAd&h biites bblﬂ@é@t%orﬁ rc@iﬂp@i@m? ﬁ@@%b%dpbff MRk Ration

a binding domain (e.g., nonomer
s pae ahaaadcyutidelle a@@pmbmaﬂ‘@rﬁluem prazeipianit.cand thqmga@tlc and

gfapaglgsgt%%%ﬁégésetﬂat %?pefgy {hg%lg%:cfsl lrlé”o%%)om ¥ r&gg’e vent%/ant ﬁfhe

Ires eo

pMgandsalccqtlingas theasethbabf &8 @bésentllﬁvdn@ofl 4B employed in in vivo
functional inside the cell., Alternatively, if the

f ithepPeylis PR BOPB ¢ A F0REEAIONS 41 VB0 diegmesiia srpkeatiops and the

oxjdi sing, a well folding Iigand may not need to be

d| su] phide free. 1In the instant application, the term
" pr evefThempéuticand| preshydatiit nsestof dgamals ofthe invention involve the

administration of ligands according to the invention to a recipient mammal, such as
a human. The ligands bind to targets with high affinity and/or avidity. In some
embodiments, such as IgG-like ligands, the ligands can allow recruitment of
cytotoxic cells to mediate killing of camcer cells, for example by antibody
dependent cellular cytoxicity.

Substantially pure ligands of at least 90 to 95% homogeneity are preferred

for administration to a mammal, and 98 to 99% or more homogeneity is most
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conposition after an inductive event, but prior to the
clinical appearance of the-d?4ease. "Treatnent”

i nvol ves adm ni stration of the protective conposition
after di sease synptons becone manifest. Treatnent
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MyaHeaeRekE bbwelkiibase (caC,UtBhfty ¢segenatgatiteriokies), tyasthenia
endonetrial or uterine carcinong, sallvar% gl and
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example, a binding domain with physical properties that enable it to remain

functional inside the cell. Alternatively, if the final destination intracellular
compartment is oxidising, a well folding ligand may not need to be disulphide free.
In the instant application, the term “prevention” involves administration of

the protective composition prior to the induction of the disease. “Suppression” refers
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(e.g., Kubota T., J Cell Biochem 56(1):4-8 (1994)).
Generally, the present |ligand85wi || be utilized in
purified formtogether with pharmacol ogically

appropriate carriers. Typically, these carriers
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available. Suitable models of cancer mclude for example, xenograft and orthotopic
models of human cancers in animal models, such as the SCID-hu myeloma model
(Epstein J, and Yaccoby, S., Methods Mol Med. 113:183-90 (2005), Tassone P, et

al., Clin Cancer Res. 11(11):4251-8 (2005)), mouse models of human lung cancer
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and oxitropium brom de), |ong-acting

anticholinergics (e.g., tiotrl@pi-um), theophylline
(e.g. short acting fornmulation, long acting

formul ation), inhaled steroids (e.g., becl onethasone,
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griofarhmpiaen or stespibiterty disegdeud ean e adinistered in conjuction with
phosphodiesterase inhibitors (e.g., inhibitors of phosphodiesterase 4),
bronchodilators (e.g., beta2-agonists, anticholinergerics, theophylline), short-acting
beta-agonists (e.g., albuterol, salbutamol, bambuterol, fenoterol, isoetherine,

isoproterenol, levalbuterol, metaproterenol, pirbuterol, terbutaline and tornlate),
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stinmulating factor (GCSF), platelet derived growth
factor (PCDF), epidermal growi-factor (EGF), and
agents for erythropoiesis stinmulation, e.g.,

reconbi nant human erythropoietin (Epoetin alfa), EPQ
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Cytokines include, without limitation, a lymphokine, tumor necrosis factors,
tumor necrosis factor-like cytokine, lymphotoxin, interferon, macrophage
inflammatory protein, granulocyte monocyte colony stimulating factor, interleukin

(including, without limitation, interleukin-1, interleukin-2, interleukin-6, interleukin-

12, interleukin-15, interleukin-18), growth factors, which include, without
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anmount of chenot herapeutic agent that nust be

admi ni stered to be effective 188n be reduced. Thus the

i nvention provides a nethod of treating cancer
conprising adm nistering to a patient in need thereof
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udiydgpnatirplicme duytirachlogide, motphipersslige, epcodpedydroshietidercodeine
or_.no he re pool.e rior to adm njstration. . The
PP el S Eadiiis Sl el ndntbilaantid B isione
aaf@ftehitd) SevofpHah@l tattsave At flu@isall B REnd Blic§lakd, ﬁhl'bﬂ%l{i@élt e,
such as any of those comonly known to those 20 of _
orydipghlpridgimetengmictigida petorphepoltitréetepgholing siligyiate butalbital,
Wi i Ny Iy : . h [ t he

" e lo A Ak AR, TS HOGEAP Yot acl AR e,
aciondeicee hydrdchddradeg ategrobamhr] spdbe likbe

adm nistratign can_be b ny .appropri ate node,
! ncl ud i%leﬁlgp%qa&aéqq ‘tgf:’ an.ﬁlp}%ygﬁg Lt](gpr}?’vent or treat nausea and
. %hﬁﬂhg@%% ,l%;[/ﬂté(ble b & ARRS 'iﬁc@&%%écﬁzine%?éfb%%ﬁﬁ@,‘ da¥ilone,

intrathecally, intraarticularly, via the pul nonary
r quie@lorperazihe climashyalpipatepprontetiagine bydrdchlevde, ithiethylperazine,

(e.d. .. wth at.heter). The dosage and frequency of
ac?ﬁ‘?%ql%‘??lg’ta\ngﬁﬁ%\}[ﬂfﬁﬁ depend on the age, sex and
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of other drugs, counterindications and ot her
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Adui ni o ocal ;
DSBS L9588 Sl o
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dir ly into at ) or system c as indicated. The
4 ety REnTAVRHES 6i5-EX RS EBRITINs BRFxate, and S-
SURIAARaER Sl RAES el d Widistih8 vics HikhBRlsCe 6 ABILSSART | OF
to use. This techni que has been shown to Bé effective
wi Mirblastine, and vincristine; and others such as cisplatin, dacarbazine, procarbazine,
and hydroxyurea; and combinations thereof.
The ligands of the invention can be used to treat cancer in combination with

another therapeutic agent. For example, a ligand of the invention can be

administered in combination with a chemotherapeutic agent or an antineoplastic
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10 g/ kg to about 2.5 nmg/ kg, about 1 ngl/kg, .Qbout. 2 1
my/riege, iaplodme parpgiekly. HEYEn A IkgmUy S HgFREpneatsy,
ab?réﬁsd%rm ra%%@%%‘ ifir AP el y2PR R e SIS rodteObtalsd,

nmg/ Kg out i [1<g. I

ora n 30 particul ar enbodi nents,

25t hapglophiatslyeby direct ifgamd(d s, withhshteier)edhe dosegeand frequency of

30

2 ﬁ ggrrngf;%ﬁ;oiro{l \)08{1 ﬁ,\é&%té Oglrtﬁ% {1]%)32 Is%( q!.pgll;cltoﬁgglga g% ngg)éf;ig%? Soncurrent

ggg%ir%%ﬁ%¥ %5 bR, cdOniBBdiBat{oRs Bnd otABOpHrarkEleB/tk Be taken
into account by the clinician. Administration can be local (e.g., local delivery to the
lung by pulmonary administration,(e.g., intranasal administration) or local injection
directly into a tumor) or systemic as indicated.

The ligands of this invention can be lyophilised for storage and reconstituted

in a suitable carrier prior to use. This technique has been shown to be effective with
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ng/ kg, about 9 ng/kg or about 10 ngy/kg.) In particular
enbodi nents, the ligand of t-n&0i-nvention is

adm ni stered at a dose that provides saturation of
EGFR or a desired serumconcentration in vivo. The 5
s kohvendiop#lyiginpinaglobalinscederrinos ndypphohsatian end wbnﬁgitmt@n

hi,eve saturatiaon, for .exa Ieb t.itrat
o et B b REyod B GBp Raltegitlhity Bfteuif BtCort thae
EGbprendaties §hd1ﬂ:c61@t1|t\ﬂloﬁrcaﬁ RRdSCTMNMBARERRBE bBANt®BAPhctivity loss
i gand, Therapeutic reginents _that involve

adaignivith spnvegtianal framapeglobdinggleM antébodichitengdo haygereater
S al Hv%yth%ﬁ 1?(;{ a%%éodle%g cf@gﬂ}s% ?{%?s%gﬁiv%% 8% a@jﬂ%&

ofupwme@t(p@ynpeiﬂgaat ment or therapy perfor med using the
conp03|t|ons descri bed herein is_ considered
" ef f ectThpeomppsidnes emtaiping the/igsndneandieadminigicsd foe. g

b n t l.i
Aol 85 B R S
beddeqet¢ armatnten becoomplislebtdbasy partial inhibiticny sqppmon,rmacﬁulatlon

s Pt e PO e RGBT o ST

W Jefine® VA OUSlapeiRAlYy-S8RSIEIBE:" Uﬁ%uﬁﬁ %eé’deﬁ%@§&né’«fe this dosage
di sorder targeted, but can be neasure

orwillndeped/udai the seventyi ofitibs dincase an@tiﬁrgemrae;tatsgﬁlhe patient's

g R A S

dl\ﬁ@%ﬁtew@th s S&UTDerS t6Q.(Emﬁ/k| oRNE¢ Beifd nidfe €MOmy@ked. For
metabolite correlated with the 20 di sease, affected

c drpplniiabisagpliatiens, CO%?OW“S‘:C@E‘&H@H%,W@F@@M ligands or cocktails
gﬁgégegfs%% Eﬁ@ e afnbhistered I %1&1@?&1 ghﬂ& W d§§a§@s to prevent

an accepted clinical dssessnent
f dnhibéoa ntp]ay ongdtef Eﬁxma d@gl {0i smathinl detyssishartr lqmescmbe or to
ine. . | nflamm

ottereibpeiubet Bt Bt b B ceSBRd sppropriat
eVRlsiRliRRr AU trday, suﬁ;greés' cfr%rWehhd1’é&§@ eQtheh @ 1R38N€]s administered
function, systemc sygﬁ soci al function and 25

e rmttlree‘n sliprsesstongreve @eas%migc@g b radmrsﬂelted up 2 foupjtittres per

scor i ndi cat.i.n a bet t u
Vi P rOtE SRU R BBy e o helopht. § onee cvery
ott%rm@@cﬁﬁ Rt @dosecdfl i @}?elmﬁlé %@ﬁm%g/ﬁgw eﬁm@ﬁf%(kﬁ@”l@, Bbut 100
the field. A sustai ned (e.g., one day or nore,

pried/ieg tobibput Shoerke, aleit & Mgk foraboieme/key aluivs b m@kg to about

D8Rt L st Ee l BoTee make e, G e p bRy Yamke,

t r 23LIE Blg/k 30 a%bﬁ‘ﬂzioﬁkﬁ%/kg DoaPNHgAN 15 2B NAEE. Uafbbﬁgl theg/kg
conposition as descri herein is effectlve if the

onsebowr20segdei, howfl naglkg ty abowt €0 myerist et i1 € ugdgdy ebout 10

' er(rjl §,d ab%ﬁlt uz Og7t/oo 81%952 mg/gg %%)ut ?(? LS gg)(t)c? gbout 2.5 mg/kg, about
1 mg/kg, about 2 mg/kg, about 3 mg/kg, about 4 mg/kg? about 5 mg/kg, about 6
mg/kg, about 7 mg/kg, about 8 mg/kg, about 9 mg/kg or about 10 mg/kg. In
particular embodiments, the dual-specific ligand is administered to treat, suppress or
prevent a chronic inflammatory disease once every two weeks or once a month at a

dose of about 10 pg/ke to about 10 mg/kg (e.g., about 10 pg/kg, about 100 pg/ke,
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according to the present invention may be wutilized in
prophyl actic and therapeuticl8éttings to aid in the
alteration, inactivation, 5 killing or renoval of a
select target cell population in a mamml. In

adtiouti lang/kghabolut 3 argdsg, abaht Seh gkt edoneperptly, nlemit 6ing/kg, about

I tides.descriped _herein be ,used
e EEBr R e DT Sy KRBT RE G cberdomee)
depl et ¢, BrtichRLEMbSERAEG SGE Li¥AldVof thE ¥R ik 20 AREst&8A ht a
popul ati on from a het erogeneous coll ection of cells.

Bldosaithpiyavides sauration ollyGIBR ot e dbdired denwt cancentpatioedt Viyo. The
Wi he l.i.gands, .e. . anti bodi es ell,.10 surface

skilch BRwi AR BR nt g SPRER fhinedP SHEr R RES for
urRdasplees tifking light &id hedtoridk td A8suMt S€ FEE PR sftbdn

the blood for return to the mammal in _accordance wth
s st expressigrmiel s esthe sprosneonserittionehtigandy d herppeyiid iggiments

r g (0) . f . i nti - i ic
SRR 0ok VS ROs i RO OB
t agiredepruds soruentrdtfonodfapax pressmttir iy the anpparseundgly in the field

ad 'nioiterei ng an effective anount of a ligand that
h&8 OBfhHg specificity for VEGF and for EGFR to a

subj ecty, ks ' : :
dse of A e ol PR g R caRiidfl S Ao i
arcdnfideredEGHERctive” idehe vembrgymptimangiraipeed (.4 Ner @pgast 10% or
(anti-VEGE t herapy).t a site nt gi ni cells that

o tbleait g pois) 6h iRfbise CooppRent S, HuRid B 45 SRS presen

I MeRfr€ freatdlént, Or K3 to Sudhl s§APEbrhAlanNAGvRIuAIdhGSan or model
specificity for VEG- and for EGFR for the manufacture
ofanimatbentdepatedtwittoruch epinpesifiorgoranther-saiighle genirad. Braptapys will
( j - S| t.ajni I t
oS ABAAR el PEREREAS AP R BE b e
angiaagediasdls skilled chihictaine® fichhitlang Steh bemptbalk cexpé s ssured,

of overexpress EGFR | r} parti cul ar enbodi nents, the

i AHEMBIF: P¥raraering the lre Roenotr Pereedgmicabindigiost of the
CQf S

o o (Pl Gl o S il PR PR Rhe
delseniehelffedtedt eillqunitieat, etrgsbpimeditogpgspesichl mpnijesfatipns (e.g.,
VE%: and.for EGFR Itn parbti cul ar  emhodi tinsnt S, tpe le. &

p AT H TG0l NEHO RS O AL ATGPREEh P cal atfgrymegt scale, for
bleReldlgle, B8 FxPhndedVRiEAAySAAEELS cal € AbOMEBRIE scEREH! the Irvine
breast cancer, |ung cancer (e.g., non-small cell lung
c dnidImoate)yy Bgwst Pisease 4estionnpiae g}%ﬁlm@ssf@sr@%m ©E¢lates quality

pr I n e
B TE2in G5 L, vOSATARR B HEAhals By FAUAR and
| rustibhantated -adcore hnga froat st 12 withdaglicn getediadicating a better
conpfi Si glgq)a m ni st ertje[g?q to a subject. in need thereof
i

a C]Pﬁ]étﬁ’é)é |QU3§I 15 ¢ Rieupatard drihpidig Pgale, or other accepted
PCRABRROLEANAER e as known in the field. A sustained (e.g., one day or more,

preferably longer) reduction in disease or disorder symptoms by at least 10% or by
one or more points on a given clinical scale is indicative of “effective” treatment.
Similarly, prophylaxis performed using a composition as described herein is

“effective” if the onset or severity of one or more symptoms is delayed, reduced or
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that has binding specificity for VEG- and EGFR) and
an anti-neopl asti c conpositi-d32-wherein said

anti -neopl astic conposition conprises at |east one
chenot herapeuti c agent selected 5 fromthe group

c abslighed nglatpfe talshgll smpigmagensisilanindiviédaa foimames, animal

f ol di I [
et $h 8L RefrCrdfdte edipdsiioB o vi moa al Kl of de,

epi pod qwa&hi)&ﬁwﬁ htaiig LR Ia6Sordihg AS %f;ﬁ‘géeﬂtaﬁ%nuon may be
topoi sonerase inhibitor, “interferons, platinum

c obilizethimtirophydastip laast gxerapshiihsetiingsdol pidre theditsrationt mdctivation,

th d
o U ing SEleova L L RECD Frd skl B b 1B VARG, b ftion, the
eSigha@eid scRblel egiertofedof MepEeR s @Yl ROFHORRY be R
gonadot ropi n- rel easing hornone anal og. In some

erfbacarpeieally ers viresrbrchzelaje kil deplgienr otherwise plfeatizaly
f rr%{i‘ib%‘f tagée? WBi né@ﬁﬁétf‘otl gfhegekos gotl% Q:bllgcl’uo% ?%gﬂsn Biood from

dac nlne 0Z0CI

CM@Iﬁhﬂmeﬁib’e d@mbma@emdoahjolﬁ@lly@aﬂmhsﬂﬂgﬁmis e.g. antibodies, cell-
Ionustlne doxo& EICIH daunor ubi ci n, ﬁ%ocarba2|ne
i PHRASAICFEPILy PRPRBINgPIOtelps ﬂar%p% oY thephissrekells are killed

5-JrloHRERIE BGhdved MR HRAHLb REFor Yéhﬁl‘ﬁrt lﬁsmga RORY¥&Hhce with
esl eukl n,

paclitaxel, docetaxel, doxetaxe,
agwaﬂa@nndmepwbusulfan carboplatin cl adri bi ne,

oot arhabe empr@Sishl A uriet SRR ot el PERRHH b

| ewmeRerit ﬂlerdﬁ/qﬁﬁﬁ-'\mGF tRlpHRosite IIBIaGARE BRN4thdlRxpress or
oxallplatlnGFgolca mycin, mtotane, pegaspargase,

pémet%P@ﬁﬁ 2 CEIRIEHR OIEHNISET IR AY @ffPPth§tafI@pitlb<ch?dilgﬁnd that
t 6}{59)6 ndﬁ{é’ SB%%@F’]%Q%I GUEEGIE Gid {%l qu&‘) a sutbién F 91%@ ?of

ot epa, nmustard, vinorel ora
t axol ’EH& iavkitibh aidalelatgs anise of adiigand thatkesttinding spec:1ﬁc1ty for

a ni i pati on of any of the faqregoi
As’\ééé Orﬁgﬁd R gqr Eb ?rrng%awasang@g% thergsn@atiofE éierapy) to
' rhvﬁt@tcbﬁ’t@m D8 (138 %ﬁgl‘%& d%%'v@ﬁxﬁx@é’s E@Fka e nﬁxfénﬂbr'i 419 relates

or in Vvivo assay For exanple, using the receptor
bitadibaief ee)sgaagl ghap ﬁla&bmémgays:lﬂ@sycﬁor NESGF 4rak for HGFR for the

Bi VE tiwvi . 30 Thi hi

C e §F aieregiRnbldy B eRg AR SRR sy Pt RO
Vhifztra If)] y)dol6 eHe PorRhinin@rcalls gt @gnréﬁWEo({é?f B s VESIRI| 2 ffor
endot ellal) cells. HUVE WD 2007/ 08039

ibPeEEI0eeHal at a sitycendiniag selig hat sxpros ofwydrespress EOTR.
ar e ingy gaﬁfaqlaﬁ OhpdAnltRH iethelliff £16U!d B gaggft\!&ﬁﬁg

and dAb protern en measured usin
c e:iahcer icalnptisihy adiyithistering to a subject in need thereof a therapeutlcally
effective amount of a ligand, as described herein, that has binding specificity for
VEGF and for EGFR. In particular embodiments, the patient has an EGFR-
expressing cancer, such as, bladder cancer, ovarian cancer, colorectal cancer, breast
cancer, lung cancer (e.g., non-small cell lung carcinoma), gastric cancer, pancreatic
cancer, prostate cancer, head and neck cancer, renal cancer and gall bladder cancer.
In other embodiments, the invention relates to a method for treating cancer,

comprising administering to a subject in need thereof a therapeutically effective
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trypsin and then incubated with 2m trypsin at room
tenperature for 5min. The cellPd- are gently dislodged
fromthe base of the flask by knocki ng agai nst your
hand. 8m of induction nmediumare then added to the

f et pf [igsnd asglesdribed bries, (og-di Bpandsthataey bindingwpscificity for

CoPRGE o Bt i BeS R ERG phTid BREERR, BBt bl Bredinsine

S RipBAtiBigy fof VEGH ShdPGRRAAH asgiti-adophgtid ttﬁnp@,@tidﬂwaem said
each wash. After the final aspiration the cells are

di dnitre@plasticlempesitios /campripes at Hasiae shemeidrisnyuticrgent selected

R Rypg iR o Blinalifl B, BB R ltes

aI ﬁg@mldﬁ%taﬁélb 5% phiried ardddsand 68hted Ahiljitond, @intaalicl B,
uction nedi a containi ng 40ng/ m VEGF 165 i& (for a
£ { apapodenyNIiRiR, RRFPIDACS) Lé?@?%)na?% opaHsHerase ynhibitor,

d /.{E%@Shﬁﬁit i @ﬁlﬁten %%Iﬁ%?ét gﬁglﬂg%léé?i}%%b?&ub-gaﬁned urea,

h owethy MelrakAie délﬁ%tmﬂsaﬁcﬁeno&ortenk&upﬁreﬁsaomdﬂWo <|>cnrt1 eisteraides,
and 1 OO0l of soluti.on addegwgo eac ﬁel | of w )

CORO8F I S REDS PHANREC) GRS W30 ¥Eenring SOFddrn

i Sreie@ﬁﬁ% h@ﬁﬁﬁd&%ﬁa&@ & &nﬂ)&ﬁx‘ﬂ@@s Ghe El%?n(ﬁh&%étﬁd aént is

| eas hours. 20 Control wells include th
f oaeﬂ@mfgomm greuremisisting afcispatin didgrthazing, dzetymmy‘m |'s

cont gi. ni cells 05| tiV LS -
BB, PR oL R S,
C ORkistihd) doL@libising 8sindbBcif Yrycareide, mitehiycint yytambine,
assessed by adding 201 per well Celltiter96 r ent

anefopeside, pletoEexac, nlwpraraal. thn‘?%a?s(t}nFo‘fm‘stﬂﬁe ?q%ilycén’

br tos :
HR, Bl 9hoace, MEIEAAE o fBatifysc B RIARREbopltin,
abd@ahhiﬁm; elatasbdren ﬂmemﬁmet g abineSiydpxyuikal fegfamide,

t d f th V|
oM BToMEPTS Tty FUS LN F G TSRS NPl
AL RBIAGErieS oRAIPRALL %)H(Eh%ﬁychp n6iRitdneNpupASFargakb S ebdtaria)

wel |'s containing  control anti-VEG- anti bodi es shoul d
al gipobrohiabi phqamypmuﬁr@écmocwv wriokiEmtterspeside testodstenst | s

(F:)? t (?glu g JIP n ) %/5 p QRU?Hd fﬁjégé/l@b% 3%%?&1%%11‘: &lxb1, an additional

PCH oG %Ydr@&&@tfbi) antagdrﬁ& EAMRInRbiflatioMoEan Rt thptforegoing.
Bi ndi ng Assays VEG-F is a specific mtogen for
endothelial cells in vitro and a potent angi ogenic

fagts%gggge}ogmgﬁn "%a%d?i gh levels of the protein being

expr I n varil ous ) ) ‘
The ligands of the invention can be assayed using any suitable in vitro or in
vivo assay. For example, using the receptor binding assays or bioassays described

herein.

Bioassay for VEGF activity:
This bioassay measures the ability of ligands (e.g., dAbs) to neutralise the
VEGF induced proliferation of HUVE (human vascular endothelial) cells. HUVE
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splicing. O these isofornms VEG-- 121 and VEGF- 165
appear to be the nost abundarif4-The specific action of
VEGF on endothelial cells is nmainly regul ated by two
types of receptor tyrosine kinases (RTK), VEG- Rl

( Feklls flpted dm B6-vEltp14REs ar¢ KRb&EEd fdr)72 hdowevigh pretdquiibpeted ¥EGF

t hat .t he VEGF tiviti.es such as,m.togenicity, 10
AR EiE, T hEiF B oAU INE A ELy g8 ar e
nedi at eghchysaYE FerRmed 8Y fMoWROBANVBREIR 418 &gstil‘ﬁrzéd from a sub-
under go phospzhor%l ati on upon bind f VEG-. VEG-

InNg O
Reorfbtant 1 25dm riths ngdiamyiﬂaspisatnéoffo'%e delbsare eshed withGhml

R i bR R ot i et
Vi g dRelg el 6 ged fronf'the ©6 83T th@ A hskipynaid cMESagdRddt Ko ur hand. Sml

chimera was used in this assay, conprising the

et infuetionumedivavara thengded iedhe Vetr-pRetting sleejcells tq ¢isparse any

regi 3 i . ef ept or was
cag%%egﬁ%@ygﬁﬂéﬁ‘gﬁ%ﬂg@%t{ %%B{ﬁ%g{ag ‘ate was bl ocked
to pr&etivaraspns dewh bhd wabhiedi 230in iAdwdtioh uieeliah, syomglads
and | igand was then (%dde , 20 the_ plate was shed an

e

r SOBEAE pRjtAvS rsapedie et excherpshis gt theding ?SHW%?%@% cells

" g O BRS BRSh AN GEA Gl Ih Mol LA OB fer well into o

deselapsidie$0,000 eclzovedl)i ThE place iS idmbatad fora2tl @BECADallow
read at 4F510‘°Hp If the dAb bl ocked VEGF binding to the
r SEaPIRt OhefSno col our was detected. 25 The assay

was er . L . > . j
nasay 1V RA piie Sud B odhcldn iRl DA MR IbRRRPVEGT o
wetdr adinat eeeehirai@atof b OngmIMEGFdedRa8 /aRkcb (RO Gyetl @ime and

Cat.. No:. 357-KD-050Q0) at _a concentration of 0, /o in
caFdemait T | .dA%éYE@rF TG G hertPmg et g%ﬁ%ﬁr 0.5-1 hour.
0. 05%r j | S, .
206 BSAV\’iE}‘(r?frHﬁ?g%§ %@?d%%%‘eé t ovﬁ#\%té’g‘ tﬁﬁécﬁﬁg%eangﬁg O@ﬁéefl Sgglfﬁon
pladtied wasch nellbattetHUVE Cacontaming placd (fhah@iimatdf 2ae). This

t enper at ure. s. were washed (as ab%\\g) 1then 50l

vl | ,
peMatge theretyrpethiodhed & Ciagehatar or apgripdygdiat leasy G2 ihougst

Final o0 SobSP00553" ety ResBas Bl iy g als, butio Pecr,

c omdBrebniatriogcadls, Bpapitive)conwalsneihvelisiaglaed VEGFemthodyeddd

a e plate was, i ncubated  for urs at room

C SbaP B B ol SRR el bl AEGT 85001 of

super nat i MRS is 2ddedd b9 .88 2@ per GRAT B8 1B, and the

at a concentration of |5nhghnl). The follow ng controls

wenl@e isnobubehéxl: at GAY foir 2\ABEGE L] dibtaventoloml deyslofn gltm reaction is
stopped by the addition of 20ul per well of 10% (w/v) SDS. The absorbance is then
read at 490nm using a Wallac microplate reader.

The absorbance of the no VEGF control wells is subtracted from all other

values. Absorbance is proportional to cell number. The control wells containing

control anti-VEGF antibodies should also exhibit minimum cell proliferation. The

wells containing VEGF only should exhibit maximum cell proliferation.

EXAMPLES



5 VEGF (R&D Systens, Cat No: 293-VE-050); 3ng/inl VEGF

with 0.1g/m anti- VEGF neutralizing anti body (R&D
wEymressIrat #MAB293) . The pl ate was washed (asPEiGB2)07/000049

and then I Q01 biotinylated anti-VEG antibody (R&D

Systens, Cat No: BAF293), 0.-3gfml in diluent, was

added and incubated for 2 hours at roomtenperature.

10 Wl ls were washed (as above) then 100l HRP

c Iy &dl . anVIEQH Redeptor BmdibgAysayd: 5000 dil ution in

di | uent; ratech,. Cat No:. 200-032-096) was added. The
pl at e \t/%Fsé{: We%sﬂeﬁ’@ﬁﬂlﬁﬁoéinif?ﬁe"%o%ﬁ?l °§ 2?"0"6??? an ap(’t.ent
t QRPREaLIY Ftor HH9ivB) \@{ﬂg hMBSeWiStaHe ﬁﬁi@lglem%)e?ﬁ%u& iGarious

any traces of Tween-20 were renove _
badgpegrod tiours fthea $3id3eg]peaprotgierthatiis agiveas sdypnadimeroSeveral

hel p. th 1 revention.of bubbles.in the as pl at.e

S ety heghfsEb il el RSl Mt ARt Bty of
Suh&BlidéEorkisGoREENEN tand VB AH-C6 DMGchr 1Beeakd Hdsieabaaddat.i on
was added to each well, and the plate was |eft at

r oom t efsepegifie actioprof FEGH o endathrliabeclls inmgindypragplgted by two

S I HRR,. | .abel
TP Bl GRS PR AR T ol P 2,
V\E(Kcliﬁt(/ﬁﬁcplé)g leyvetrhleit apphats that dthé VfBDH&gclMtihdS yadtoshhidddeaicity,
aci t he ue .col our. turned . ow). The QD, . at

10 4 5bamptagss, fMeingreion Ofwépﬁ%gzﬁ ﬁ{l%pgss ax_ﬁéwdlﬁ?%\?}éVEGF R2,
r N E m
UL PSS e AL i FOLERY
streptavi di n- HRP conj ugate. For sonme assays protein L

ed. Proteiin L cross |links two dAb 25 nononers.
%@?%C?%g‘i)f%@dﬂg@ﬁ?a?he controls are as foll ows:
Ong/ M MESGeaa destBey 2 VEGH &welﬁmgﬂﬂaingfgs%%f&an%a&mng the
o an

3ng/ m VEGF shoul d gi ve a signal of >0.

SRty obEEmds (o2 AGDDAS tevaPHANGA of ME KLy I I&FR B eccptor 2.
ant i : < ’ ..

o P RAp il B By BBior Pt in s A5 comprising he
E@ﬁgmm%f}/dﬁﬁﬁﬁﬁ& hunied & BHGF RZ&&%%O Iﬂl%Ed.hfh kf):g'fbntolﬁ humfan IgG;.

i ndi ng of VEG-- 165 to VEGF Rl_and the abilit 0
1R ﬂteoremp&a;rmsmagm}%ogra&céhlgﬁ\ platey @E%FP&iH%éﬁf”aﬁB}?élﬁed to
VI veﬁ%ﬁgr%?@aﬁgﬁfnﬂing‘!‘ﬁsmfiﬁﬁg oPOEGE- S RId 18209 walfhen added,
extracel lular domain of human VEG-F RI fused to the Fc
20 r éb¢ phatofaswadid bgGrecepitiebqued &E@I-1 0l deteetpd using a bivtiaplated

R BB b ey onS R 3 e LR B o biotin

antibody. The plate was developed using a colorimetric substrate and the OD read at

15

450nm. If the dAb blocked VEGF binding to the receptor then no colour was
detected. A
25 The assay was performed as follows. A 96 well Nunc Maxisorp assay plate
was coated overnight at 4°C with 100 pl per well of recombinant human VEGEF
R2/Fc (R&D Systems, Cat. No: 357-KD-050) at a concentration of 0.5 pg/ml in
carbonate buffer. Wells were washed 3 times with 0.05%Tween/PBS and 3 times
with PBS. 200ul per well of 2% BSA in PBS was added to block the plate and the
30 plate was incubated for a minimum of 1 hour at room temperature.
Wells were washed (as above), then 50l per well of ligand was added to
each well. 50ul of VEGF, at a concentration of 6ng/ml in diluent (for a final



i gand was then added, the plate was washed and
receptor bound VEGF- 165 detected using a biotinylated

w@pio7O%BE- anti body and an HRP conj ugat ed ant i PCDOGBR00M/000049
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anti body. The plate was devel oped using a colorinetric
substrate and the OD read atl3450nm 10 The assay was
perfornmed as follows. A 96-well Nunc Maxi sorp assay
plate was coated overnight at 4Cwith 1 Q01 per well
ofconmﬂaﬁ@mafﬁnglul)awa%@add%ﬂi/tda'—eath&EDl Syisthe pate €ad inbihated

050 [ b buf f Vel |
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Wi odBe B 2act? AR IREI 20 bfVEhF%% %&i’eénﬁatﬁ’cﬁﬁo ged to

bl ock the plate and the plate vvasmcuba for a
m ni nunthgffollowimgrcontrols wisra lndné@d' @ng/rrrel VE@EF I(@lumt enly); 3ng/ml

or a0t (R ER SR el LR B B Y e EFudgl ant-

cwu@@nhéuﬁfalﬂmgc&nnba&y m&JDrSydtbin@@mﬁMAm% a final
concentration of 500pg/ M), was then added to each

wel | aﬁlalemh%e maamshqdr(émmgbanﬁdhemlQ%@blcamy}atﬁdmntl -VEGF

20 R D SO, Cl Y AR Do iy RS AR e

O;ﬁ?%wg)for Zl'lmglrlﬁ af doon tﬁ?p?@ﬁﬁ‘d’ ols were | ncI uded
i luent on
Sngg/ nte %%@emshedl(a@ PW%’V@%.H{GP l@%%d{%ﬁ PPH&&VBQ R&Dblotm
a@hﬁ@ @%%b/%g%&&& in dHYEntP bﬁ&t@c a:%s% Oﬁ?ﬁ%@gﬁ%@%ded. The

ot I ny ated anti - ant |
5Qﬂl@j¢ mas thendadubetet] fow\hhomddﬂ)dnatnmpbmaubat ed for 1 hour
s were.washe

te t b
Ehen 3 00E PP Wao RSk BXRUEE) SRS o5 e By oaiag) were
adg@dvddlio 591@9b£ﬂk@=3u‘n@ Mo R sHbdeb@mMk beroI%s@é@?aﬂ@ﬂ% nehaRe

incubated for 1 hour at roomtenperature

plpei@\@nm offeudivbas 1 the agtro\pdgte weHs thet maghd gyvetinagsemtoPD
T O were renoved to limt background in the
subseguent peroxi dase assay and to help the WO

2007/ 0808QR FatérI3e Q0T4:RRRAOTMB Ni&So WieB PRI i@ blution was
bubbl es in the assay g ate wells that mght give

i rddediioraeh well, anddhe gt wasdeft aboosLiceBraEIre f@awie A8 meinutes.
mh@ﬁjgépgtﬂ‘gyﬁ%blg ?%0%&:@&%9] é% W o%ﬂd biisss lagglfje% uﬁlggt%(flejacted

ate was roomtenp

upwitiothd Quisstiate €he redetibn G@e @toFbéﬂGa}Smb ldb(ﬂlﬁoﬁ? bﬂ d@{m M
devel oged as, bound HRP | abel |l ed conjugate reacted with

t Hydmgploricaeid. (hrldug edewitemeduiglano pilsdByatrihdnm, of the plate
aqgst bR in A o6 9QN pI"aM reader within 30 minutes of acid addition. The OD450nm

is proportional to the amount of bound streptavidin-HRP conjugate.

For some assays protein L was added. Protein L cross links two dAb
monomers.

Expected results from the controls are as follows: Ong/ml VEGF should give
a low signal of <0.15 OD; 3ng/ml VEGF should give a signal of >0.5 OD; and
3ng/ml VEGF pre-incubated with 0.1pg/ml neutralising antibody should give a
signal <0.2 OD.

VEGF Receptor 1 binding assay



hydrochloric acid. The OD, at 450m, of the plate was
read in a 96-well plate reader w thin 30 m nutes of

waedod/osmsel tion. The OD450 nmis proportional tRCT/B82007/000049
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amount of bound streptavidin-HRP conjugate. 10

Expected result fromthe contl®dls: 0 ng/m VEGF shoul d
give a low signal of <0.15 OD; 500pg/nm VEG- shoul d
give a signal of >0.8 OD;, and 500pg/m  VEGF

e bty s bindimguof NG by toaYEBAdyarsHbepbility

gl Vglg(u}f%(ﬁa%ck <h1s Ieag q-{rlaE ?e@ég%%&@n%ﬁ%ﬁkﬁc Ahlmera
T%sﬁxséd Née lczﬁnf)?}sf‘n R OBk Brcd Dl MKdoh2ai oﬂht&nan'ﬁé\m H6udkKd to the
31 1. TAR15 VK 38 0.5 TAR15-18 VK 174

TAERi@g@ﬁ ofkuagn iEG. Thtsrevn@orrwmcaymedw% alaEkE%Pla%ﬂl% the

t t
R FGrs BIoRE o Trrt ot b e RUTANRE WY of VR 165 and
e%aln@\wag emi aiied; i doplate v@@@vasﬁ@%ﬁﬂﬁbcﬁ@wr@nulﬁcﬁvﬁw 165
erent dAbs showed different bindi et| cs

Tackﬂt@tezl wADEx0oFindased antpy F (Rl PAD %H A‘EC?T anti-
5 A AN o B 0
TARISat2F0Mid. + TARL5-24 VH +

The assay was performed as follows. A 96-well Nunc Maxisorp assay plate
was coated overnight at 4°C with 100l per well of recombinant human VEGF
R1/Fc (R&D Systems, Cat No: 321-FL-050) @ 0.1 pg/ml in carbonate buffer.
Wells were washed 3 times with 0.05%Tween/PBS and 3 times with PBS.

200ul per well of 2% BSA in PBS was added to block the plate and the plate
was incubated for a minimum of 1 hour at room temperature.

Wells were washed (as above), then 50l per well of purified dAb protein
was added to each well. 50ul of VEGEF, at a concentration of 1ng/ml in diluent (for
a final concentration of 500pg/ml), was then added to each well and the plate
incubated for 1 hour at room temperature (assay of supernatants; 80ul of supernatant
was added to each well then 20pl of VEGF @ 2.5ng/ml).

The following controls were included: Ong/ml VEGF (diluent only);
500pg/ml VEGF; and 500pg/m] VEGF with 1pg/ml anti-VEGF antibody (R&D
Systems catfMAB293).

The plate was washed (as above) and then 100u! biotinylated anti-VEGF
antibody, 50ng/ml in diluent, was added and incubated for 1 hour at room
temperature.

Wells were washed (as above) then 100ul HRP conjugated anti-biotin
antibody was added (1:5000 dilution in diluent). The plate was then incubated for 1
hour at room temperature.

The plate was washed (as above), ensuring any traces of Tween-20 were

removed to limit background in the subsequent peroxidase assay and to help the



TAR15-25 VH + TAR15-26 VH + TAR15-27 VH + TARI 5-29
VH + TAR15-30 VH + * dAb was assayed at 50nM VH dAbs

wowree/opsssed over the | ow density VEGF chi p onP@I/GB2007/000049
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Bl Acore at one concentration (50nM. Different dAbs
showed di fferent binding ki rdBB8es. 5 Exanple 2. EGFR

bi nding EGFR bi ndi ng assay 25ul of ligand (e.g., dAb)
were plated into a 96-well plate and then 25ul 10
stpreshaen of hubblee xathelassay pldteigietis Jhat Midle givlednadenobeCp

and 25 ul A43l1cells (ATCC No. CRL-1555) (8x105/m)
wer¥E%dded. Al reagents were prepared in PBS/ 1% BSA.
The pl t :
{onpor ot or e e Gt lep B P ik G sotution was
biadtiedtpl catledeEGHd theplatervogderf} atitoodOiembedaturavis updeed niiautes.

e e
LS00 R el s Bl o PR 1

bihydrovhlosic abidofﬂheyjmtae 45, df@thﬁER waxXpddeinsedb-wall pth8lreader
cells r sulted r f scence, count s. s
WWIHBEI? i ‘é{‘ﬁij(’fl %M\gﬁéﬁl é‘ﬁ r%‘ls:1ScmeIEH"ﬁémh%X\"3 thg gmount of
fl4dQ. ﬁ§§t? g@dlglm@ oﬂg'%’dtté nyl ated EGF bindi ng) WO

2007/ 080 92 PCT/ B2 000049 -140 and wells w thout
| i gand Expegtedtdasuly Fratneitic EGRrqds:of ngled \éECBEfslmuéd]gieye@ﬂoWh'@nal

R S D B gk SR G E Sl 5 ot Py R85y

aASBRGF §é ﬁﬁu&%&ﬁitlﬂl {1 nB&RsHS 186 & o8RBT €M sihal <0.3
the Ta . 5 EGFR ki nase assay In a&y% Weegfti pl atgg

5X2194 A431 ceI | s (ATCC No. CRL-1555) were plated per

well in RPM-1640 supplenented with 10% foetal calf

?ga% 1 The plate was incubated overnight at 370 5%
to allow the cells to adhere, then the nedium 10

f@?&%eﬁgﬁfgdé}/\n ggCR}jI\R?AG(MEGFIIHB pl atRBwas i ncubat ed
I5C(500 (VEGFR2)
- protein L 1C50
(nM) + protein L
(nM)
TAR15-1 VK 171 7.4
TAR15-10 VK 12.2 0.3
TARI15-16 VK 31 1.7
TAR15-17 VK 38 0.5
TARI15-18 VK 174 0.4
TAR15-20 VK 28 0.3

The TAR15-1 had a Kd of 50-80 nM when tested at various concentrations on a low
density BIAcore chip. Other VK dAbs were passed over the low density chip at one
concentration (50nM). Different dAbs showed different binding kinetics.

Table 2



CX2. The ligand (prepared in RPM -1640) was added to

the wells and the plate was incubated for 45 m nutes
W@2003/p80392 5% CO2. EGF (I nvitrogen) was added tRCT/582007/000049

wells to give a final concentration of 100Ong/mM and

the plate was incubated for -189-m nutes at room

tenperature. The wells were washed twice with ice cold
PBS. 15 Cold lysis buffer (1% NP-40, 20nM Tris, 137mM
@b, 10% gl ycefol , 2pMor&ihna,50%mddsaithinim

ort hovanadate, |Qug/m aprotini . eupeptin)
was added and f{he pl ?@M&“Tﬁt%éﬁgﬁg‘bﬁ ce for 10
Nt S5 The supesna ants were transfered tojan ELI SA

)l ate which hadlbeen coated overnight with anti-EGR
\MARDEY (R&D SyMtens)+at lug/m in carbonate buffer.

The El1 CSA Nl At A 2 rtnetithat ad fAr 2 oy at room
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Qﬁf)%"sé?ur e. ThebvrchI at e"was washed three times with
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onj ugated to horse-radi sh peroxidase (Upstatle
ITAREHE®I ogy) atVH ugim was added and the p| ate was
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ué%‘\Wa%'%E thre imed with PBS/ Tween and three times
iR BS; The reagii on,was developed 25 W Th |SureBl ue
[ - conponent {m crowel | peroxi dase substrate (IUL)
aMAR e 261 eact i oiVHvas | st opped with 1M HCL aftler 25

Aaut-es—The—abgerbance—was—read—ust-ng—a—WWaH ac plate

| SR> 2Resul t s [offtai héd in this assay using fcertain

amf in EhIx dAbS argy pr¢sented in the Table 3. 30 Table
E%%g/ 080392 PCT/ (3B2007/ 000049 -141 Recept or

i TR 0%y 380 nase Asddy [dAb KD (nM Assay |1C50 (nM*
LE50-—(rM)*—DOMEE-39-27-3—28-68+63112-6-31+16' to 100.9
( SedARyvas 8tsakes at SBeEMi6- 200 15.3 12.47 to 37,88 30. 29
to 111.9 (21.74) (58.21) DOML6-39-87 6.81 4.471 to

10.39 (6.8) 11.95 to 252.4 (54.92) DOML6-39-100 1.24
1. 00 dAbs veerd 5Fss¢dlo 6T thedow4lensity YEGHEhiy qipa BA.core at one

concentration (50nM). Different dAbs showed different binding kinetics.
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Example 2. EGFR binding

EGFR binding assay

25ul of ligand (e.g., dAb) were plated into a 96-well plate and then 25ul
10  streptavidin-Alexa Fluor (1ug/ml) (Molecular Probes) and 25 ul A431cells (ATCC
No. CRL-1555) (8x10°/ml) were added. All reagents were prepared in PBS/1%
BSA. The plate was incubated for 30 minutes at room temperature.

Without disturbing the cells, 25ul biotinylated EGF (Invitrogen) at 40ng/ml
was added to each well, and the plate was incubated for three hours at room
15  temperature. Fluoresecence was measured using the AB8200 Cellular Detection
System (Applied Biosystems).

Ligands (e.g., dAbs) that inhibited the binding of biotinylated EGF to EGFR
expressed on A431 cells resulted in lower fluorescence counts. Wells without ligand

provided a reference of the maximum fluorescence (i.e., biotinylated EGF binding)



DOML6- 39-107 7.09 1.472 to 4.208 (2.49) 12.00 to 34.99
(20.49) DOMVL6-39-109 1.01 0.746 to 1.472 (1.05) 6.817

W@ 2007280382 (8. 69) DOML6-39-115 6.90 1.085 to 6P@BEB2007/000049
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(2.73) 21.52 to 83.34 (42.35) ERBITUX - 1.422 to
5.388 (2.77) 3.875 to 7.689-(13046) (cetuxi mab,

1nctlone Systens, Inc.) * the data presented are the

| onest to highest val ues obtained and the (average)
Beadpiels $ithpyGigank er bistinpliated B ploaided bireldiange of the

speci fici for. VEGF and EGFR 5 Vectar he.

o ez el O GErehh0t-« Mg rgnifals Vatedaopaed itk ssys

| MUNOW BRI bUlaig ST BlklassSHsPBTert S GRHACGRIN8AbY Febresented in
heav¥ chai n constant regi on and |ight chain kappa

cohsTane3regi on (see FIG 16 for overview). An Ig
Kappa chain |eader was used to facilitate secretion
of the expressed protein. Ig constant regions 10

( BeERKIgsd assa@d CK) were produced by GeneArt

(Germany). The heav;g chain constant regi on and signal

pept i ddnwSoavell plates SxHY ¢v43p makrod! GC Ap. £RY-hepS) were plated per
I I ' tha Hio / r Letian

o1 VAR ML BRTR R o oo [Tl BB Thb " PR S
peapdubdedweeight an®HCi 8% oCOpBLdicR4thd cals ta alllndre/thvérithe medium

T NN RE N
Eg:_%eaﬁ%qyéa @Q&gjﬁared inBEMIY B4 @ARa(RIBES Hd thé vstegg %65\%}_'16 Plate was

was ¢l oned 1nto 1gG vect'or as a Sall/
f ringbeted fold$ ohiintéssn 877G 1 TGO VEGE (nviEGEen)wees adtleshiedhe

ke b PRl TSRS b RS o
CRhimdifed @BloonDtefiperah @& TRS weNPheeSeahtd 67isé fithlide dodd PBS.
five days. The %%l?? produced was ;Jurl fied wusin

|

stGda fsisurtier ot -A0, 20mY!{Tirise 1 3 paViiaCle Hee Iéé)(f%’éﬂ% M

i NQN- i | . .
(AN SRR LAV GAA, TR0 B8 apfRthin, TEAGE Rupeotin was
VEGHebinHGE Rlavewes fnonmed @dice fidrd Olgidutdske f or mat s

} ggt_ | ihk %fsgtiag%%rggﬁ%g ![rgrlls%elr'ég tof an Eﬁ/ﬁ%plg’c%dwhﬁc%: E&id l;rere]:g coated
overnight with anti-EGFR antibody (R&D Systems) at 1ug/ml in carbonate buffer.
The ELISA plate was incubated for 2 hours at room temperature. The plate was
washed three times with PBS/0.05% Tween 20. Anti-phosphotyrosine antibody
conjugated to horse-radish peroxidase (Upstate Biotechnology) at 1ug/ml was added
and the plate was incubated for 1 hour at room temperature. The plate was washed
three times with PBS/Tween and three times with PBS. The reaction was developed
with SureBlue TMB 1-component microwell peroxidase substrate (KPL) and the
reaction was stopped with 1M HCI after 25 minutes. The absorbance was read using
a Wallac plate reader.

Results obtained in this assay using certain anti-EGFR dAbs are presented in

the Table 3.

Table 3
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6- 506¥Hto 17.56
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DOM16-39-107

7.09

1.472 to 4.208 (2.49)

12.00 to 34.99
(20.49)

DOM16-39-109

1.01

0.746 to 1.472 (1.05)

6.817 t0 11.08 (8.69)

DOM16-39-115

6.90

1.085 to 6.886 (2.73)

21.52 to 83.34
(42.35)

ERBITUX

(cetuximab, Imclone
Systems, Inc.)

1.422 to 5.388 (2.77)

3.875 to 7.689 (5.46)

* the data presented are the lowest to highest values obtained and the (average)

Example 3. 1gG-like formats that have binding specificity for VEGF and EGFR.

Vectors

The pBudCE4.1 backbone (Invitrogen) was used for cloning

immunoglobulin constant regions, such as the IgG1 heavy chain constant region and

light chain kappa constant region (see FIG. 16 for overview). An Ig Kappa chain

leader was used to facilitate secretion of the expressed protein. Ig constant regions

(human IgG1 and CK) were produced by GeneArt (Germany).

The heavy chain constant region and signal peptide were cloned into

pBudCEA4.1 as a Hind III/BgllI fragment into the HindIII/BamH I restriction sites.

The light chain constant region and signal peptide were cloned into
pBudCE4.1 as a Notl/Mlul fragment.

Cloning of dAb in IgG vectors and production of IgG-like format




26 DOML5-26 VH DOML5-26 VH 27 DOMLS-26-534 VH
DOML6- 200 VK 28 DOML5-26-501 VH DOML6- 39-500 VK 29

WO Bs@62 501 VH DOML6- 39- 201 VK 29a DOMLS- 26PEDGBY7/000049
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DOML6- 39-501 VK 30 DOML5-26-501 VH DOML6- 39-502 VK
31 DOML5- 26-534 VH DOML6- 39--3@2-VK 32 Dummy VH
DOML6- 200 VK 33 Dumry VH DOMLG- 39-201 VK 34

DOML5- 26- 501 VH DOML6- 39- 204 VK 35 DOML5-26-501 VH
DOML6- 3AK 206 (MiKcifdGo DAMIB o2BGEB) wakicioabll firt@ B@ Odctdftas a

6-501 6- 39: 20 DOML5- 26- 501 VH
DSBS S0 59 dIRBIE SHEGF 0BT s SaahiniodeC
qu%rg@ag%}fyﬂxm@ -31%-217 VK 41 DOML5- 26-501 VH

VK VK WO 2007/ 080392 PCT/ GB2007/ 000049 - 144-
Tabl e STHegBis@itl Qs WearravEert e EGRRHEGRRI T (colloasBEY )CRL-11268)

eS80 o A5 Bk 74 B S8 b it

-e{,ﬁﬁhm&lﬂ.ﬁ 1.5 VK WK 4 DOML6-72 DOMLS5-10

VK, K 6 DOVIL5-26 DOML6-39 1 126 22 VH VK 10 DOML5- 26
DOML6- Fxrified Ig @®s checked on a reducing and non-reducing SDS gel and

bands of expected size were observed.

Several dAbs that bind VEGF or EGFR were formatted into IgG-like formats
that have binding specificity for VEGF and EGFR. The IgG-like formats were
prepared by producing constructs that encoded an IgG heavy chain wherein VH is a
dAb, and a Kappa light chain wherein VK is a dAb. The IgG-like formats that were
prepared are shown in Table 4, and the results obtained for some of the IgG-like
formats in assays are presented in Table 5. (Dummy VH and Dummy VK are germ

line sequences that do not bind VEGF or EGFR).



VH VH 11 DOML5-10 DOML5-26 0.03 VK VH 18 DOMVL5- 26

DOML6-200 0.4 5 VH VK 19 DOML5-26 Dumy VK 4.8 VH 20
wOaNIA8@362 dCDR1/ DOM 4.1 VH 16-200 VK 21 DOMLSP@BGB2007/000049

dCDR2/DOM 0.1 VH 16-200 VK 23 DOML5-26- DOML6- 200

0.16 0.16 23 501 VH VK 24 DoW#%-6- DOML6-200 12 26

506VH VK 25 DOML5-8- DOML6-200 34 505 VH VK 27

DOML5-26- DOMLG-200 0.5 137 534 VH VK 28 DOML5- 26-
ghled. 0.8 43 501 VH 500 VK 30 DOML5- 26- DOML6- 39-
0. plglGrlike fimgHNE02 VHeMbi Cleit Nirsgionv ¢ dtigloChaasy Region
particul arly shown apdMEss9 Mked w t h Do@f grenges tq
preferred embodi menf 5ONFRI-SORK TT Wl DA 15N@8FgT 00d
]?V ghose skilred o DGMfBeﬁWQ‘ mat YHOMYS. 6HACYeS Tn
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hals7bi ndi ng speci fi cPOM¥026 Vikcul ar | &0l 621N
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[ m’r}mogl obul1n si ng BOWS-?@V?I domar e 85 RET T
SpEpf Tty Tor VEGRas 2o vk DOM15-26 VH

12 DOM15-10 VK DOM15-10 VK

13 DOM16-200 VK DOM16-200 VK

14 DOM15-10 VK DOM16-200 VK

15 DOM15-10 VK DOM16-32 VK

16 DOM15-10 VK DOM16-72 VK

17 DOM15-10 VK DOM16-39 VK

18 DOM15-26 VH DOM16-200 VK

19 DOM15-26 VH Dummy VK

20 DOM15-26 VH dCDR1/DOM16-200 VK

21 DOM15-26 VH dCDR2/DOM16-200 VK

22 DOM15-26 VH dCDR3/DOM16-200 VK

23 DOM15-26-501 VH DOM16-200 VK

24 DOM15-6-506VH DOM16-200 VK

25 DOM15-8-505 VH DOM16-200 VK

26 DOM15-26 VH DOM15-26 VH

27 DOM15-26-534 VH DOM16-200 VK

28 DOM15-26-501 VH DOM16-39-500 VK

29 DOM15-26-501 VH DOM16-39-201 VK

29a DOM15-26-501 VH DOM16-39-501 VK

30 DOM15-26-501 VH DOM16-39-502 VK

3] DOM15-26-534 VH DOM16-39-501 VK

32 Dummy VH DOM16-200 VK

33 Dummy VH DOM16-39-201 VK

34 DOM15-26-501 VH DOM16-39-204 VK

35 DOM15-26-501 VH DOM16-39-206 VK

36 DOM15-26-501 VH DOM16-39-207 VK

37 DOM15-26-501 VH DOM16-39-209 VK

38 DOM15-26-501 VH DOM16-39-203 VK

39 DOM15-26-501 VH DOM16-39-214 VK

40 DOM15-26-501 VH DOM16-39-217 VK

41 DOM15-26-501 VH Dummy VK VK




| east one i mmunogl obulin single variable domain wth
bi ndi ng specificity for EGFR, wherein each said

w0 pavanggbobul i n singl e vari abl e domai n wi t h bi Pdi/G8200/000049
specificity for VEGF conpetes for binding to VEGF with
an anti-VEGF domain antibody4¢dAb) selected fromthe
group consisting of TART 5-6 (SEQ ID NGO 117),
TAR15-8 (SEQ I D NO 119), TARI5-26 (SEQ ID NO 123),
TAREE-%- 500 (SEQ ID NO 127), TAR15-6-501 (SEQ ID

g@BCH TARL5- §-G2 (SEQ | D\/EIGF129) VEBORIS] BBR3 (| IR
| D NO[130), TARI5-6-504 ( SEQbidsiie) qk)BA)TA 116 50%Kinase
15 (SEQ ID N0 132), TARL5- 61 /P60 ( SEQ igpNO: 1 assay)
TARL516-507 (SEQ 1D  NO.134) ¢\ PARL5-l6: DA8 ( BERs ND50
1 135), TARLS- g- 509 (SEQ ||D'NG 136), " "TARLS; & )b,lo (M)

Ol I\l')'IE Q_ LN [ QO] N 1200

—Q—

. %;@@Wé@ @% a50) Taibile Sos (EEH (D |22

140 TARJR g 3 (QFOJ D NO 141) —_TAR1Kh-8-505
($BQ || PNG1649) 5-¥- 506 (SEQ | D N© 143], 20
TARI 5{ 84607 (SE DVID NQ 144)| TARI 5-8-508 (SEQ I D

4145 NONIARITS- §-BOM15¢ISEQ | D NO. 146), TAR15-8-510
(BEQ I|NO 147) ,| YARL5- 8- 5111 (SEQ I D NO 148),

TRBI5 ZOPYY-26SEDOMMNIs149) 1 TARLS- 26 S01 {80 1D 22
NO 150)p; TARLS-[26r502 (SEQ | D NO 151 TARLS- 26- 503

(r =1 N A4 =\ = A4 - nl\

TARTS. %@6??85@3?1 2154 WT}A;E{ (EO gEQ ID |25

NO-155)Y 2 TAR1I5- 26 (SEO- D NO-15. 1526 50

($Eb | BNEL25P) || DENRFE%6- 509 ( SEQ |(b03f\|a“isss)h,\m

TAR 54285510 (SEYHED NO 159) = TAR15-26- 511 (SEQ |

NO1860)DONARPS- Jd6M 6¢396Q | D NO. 161)0-4 TARL526- 513
$EQ || VHNO. 162)], VKARL5- 26- 514 ( SEQ | D NO. 163),

TARS5- 28X 5-6SEQ iy IL64) , TARI 5-28-516|(SEQ I D
NQ 16%)yH TARLS- 26- 517 (SEQ | D NO 166), TAR1%-26 30 |518

i%) 1BOM1506) .| ddRPDENPLY (SEQ TID NO 168), 1
\R15- 27520 (SEQ .o M 169) , TARL5-26- 521 (SEQ |

)
e Dol e S o
\

\R1.5- GB20071 000049 146- 25

$£0 || NS f o e

T
(S :
T]\R15- 28153% (SEQYKD NO 176), TAR1S- 26-528|( SEQ |

&
%
Hen

N(O24 7 7)DONARLS - 26D6MIL6ZI0Q | D NO: 178)12  TAR]8626- 530
SEQ 1| DORKHL79) ,| WKR15- 26- 581 ( SEQ ID NO 180),

TARE5- ZFOME3S. ( SEGOMI NDOLSI) , TARLE- 26- 533 | 6SEQ 1D
NG 182)505 WARLS- 26vE34 (SEQ | D 5 NO 183), TARLS- 26- 535

($EQ 1 L]?)EBMI% DO -2 °B6 (SEQ Ty KO 18%) 37
TARL5{28,537 (SHQ/KD NO.186), TARL5-26-538 (SEQ ID

)
1 [ [a' 20 (- Q- ] AN~ AV T ADP1 = o

“ﬁ‘z%a.‘wg%ﬁo%égg A TR
30

DOM15-26- | DOM16-39- 0.2 17
501 VH 502 VK

While this invention has been particularly shown and described with
references to preferred embodiments thereof, it will be understood by those skilled
5  inthe art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.



NO 190), TAR15-26-542 (SEQ I D NO 191), TAR15-26-543
(SEQ I D NG 192), TARL15-26-544 (SEQ I D NO 193),

WA 2ARLB8@82 545 (SEQ I D NGO 194), TAR15-26 10 546r(1BEG200D000049
NO 195), TAR15-26-547 (SEQ I D NGO 196), TARLl5-26-548
(SEQ ID NO 197), TARI15-26-5495(-SEQ | D NO: 198),

TAR15- 26- 550 (SEQ I D NG 539), and TAR15-26-551 (SEQ

I D NO 540). 2. The ligand of claim1, wherein each

sai d i mmunogl obulin single variable 15 domain with

bi ndi ng specificity for VEGL&BYIPri ses an anino acid
sequence that has at |east about 85% am no acid
sequence identity with the am no acid sequence of a
dALsal eelesll ikr om t he group consisting of TARL5-6 (SEQ
IDNO1 17), TAR15-8 (SEQ ID NGO 119), TAR15-26 (SEQ
ID NO 123), TAR15-6-500 (SEQ ID NO 127), TARL15-6-501

5 S22 0 BLIERk T PR0 R ipaggs

,and ApEerral %%Nﬂh&ﬁ@)ﬂ IBcepNQ (E&FR), %@!Efi;ﬁ@ &1 Qéast one
(SEQ I D NO 133), TARL5-6-507 SEQ D NGO 13

T ARDss 2iHbslin sEele variaile j_isgl)dm m@dﬁlge‘agcl’@@@dqr [YEGF and at

AT DA SR AT i e o

TARIER &vﬁé}&n(eSHchﬂ)lmi@lﬂd@c)buHﬁAR@e BarDB: c{(ﬁﬁﬁh fhith binding
10 ?'gsg%ﬁ% g"t;{\égl gc:p%;n?[gss %)g* gggl tg%(%l%\x)&% R;I'5V§GI§ %omaln

T%@o&/ éi%%&%éggeél BolNQnd %@u chfi¥tkar (556 Ili ID NO 117)

NO 146) 5-8-510 (SE N014§§ TARl 5-

| DCARL fi—&&ﬁEQ IDAROEL196.- T'S‘U@lf( SEGHOINDQA8Y), TAR15 6- 560 (SEQID

NOGRIZYS TR 5581 O BT s T Ay o

( SEARE D6HD3NOE NOTM; PARE5-6054 (SEQ ID[NNQ31§4I)AR15 6-505
TARL5- 26- 50 QR NO 155),  TARI 5-26-507 (S ?
15 NcﬁS‘r?&sI)D N@p| SREYG- -‘(%é@gEQdD\Nﬁﬂs??? TARRYS-28-(SEQJD

A é@&%ﬁé&&%ﬁﬂ@aﬁ%@%‘%&%ﬂsﬁﬁﬁ)ﬁ%@&%oo&ﬁ@’

- IBARNDG-SI6QF EQTARYE: D7) SI1AR [ SEA0D ISKRQ IDEYD; 1 SBHFIAR 15-8-501

io%%&ﬁ’@sﬁ% BabSh3"hauep ORI, T4hiag 38 spp

NARE5E.505A886- 180801 42, SEQ 1505565 ID NO: 143)
TAR15 IR (SEQ I'D 'NO 167), TARL5- 26-5

20 NCTABS)-8-SORREEQB BP0l 4450 R B-RIGOBEEFEQ 1 N@Fiﬂé),%ﬂﬁh%8 509

rieRs B NAL) mapfis et S bh Bk B K gspg o

NONOBR), ﬂ%z%om&@@@@mm@mﬁﬂé T@R@%@ﬁamwm
(EQIDI\IOl?S%@TARlSZ 527#@% é ]
TAREB1586588 (FERAD BONG1L AR TAREE: Q%E@i@rg £62) BAR15-26

NG dy/ @ IHNREP 185, TAR15-26-505 (SEQ ID NO:154), TAR15-26-506 (SEQ ID
25  NO:155), TAR15-26-507 (SEQ ID NO:156), TAR15-26-508 (SEQ ID NO:157),
TAR15-26-509 (SEQ ID NO:158), TAR15-26-510 (SEQ ID NO:159), TAR15-26-
511 (SEQ ID NO:160), TAR15-26-512 (SEQ ID NO:161), TAR15-26-513 (SEQ ID
NO:162), TAR15-26-514 (SEQ ID NO:163), TAR15-26-515 (SEQ ID NO:164),
TAR15-26-516 (SEQ ID NO:165), TAR15-26-517 (SEQ ID NO:166), TAR15-26-
30 518 (SEQ ID NO:167), TAR15-26-519 (SEQ ID NO:168), TAR15-26-520 (SEQ ID
NO:169), TAR15-26-521 (SEQ ID NO:170), TAR15-26-522 (SEQ ID NO:171),
TAR15-26-523 (SEQ ID NO:172), TAR15-26-524 (SEQ ID NO:173), TAR15-26-



530 (SEQ I D NO 179), TARL5-26-531 (SEQ I D NO 180),
TAR15- 26-532 (SEQ 1D 10 NO 181), TAR15-26-533 (SEQ I D

WONN0T8R)BI2 TARLS5- 26- 534 (SEQ I D NGO 183), TARL5PCBGB3H7/000049
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(SEQ ID NO 1.84), TARL5-26-536 (SEQ | D NO 185),

TARI 5- 26- 537 (SEQ I D NO 186)1,46'FAR15- 26-538 (SEQ ID

NG 187), TAR15-26-539 (SEQ ID NO 188), TAR15-26-540

(SEQ I D NO 189), TARL15-26-541 (SEQ I D NO 190),

T AR5 SBE-TBARO(ISER TAR NeR6-92§ (SERAR NC6754TARIEQG-527 (SEQ ID

S, i Sasitd B NG DopdR 5P oNRo 1B IT RO ),
Tﬁmﬁt?-@s&é@ ﬁ%@)lm)ﬁl@ﬁ@msﬂﬁéﬁ %@(}3&81\1@@8' 'PARlS 26-
NO 197 5-26- 549 é 533| D NO 19 TARL5- 2

( S22 (S)@QI\ID B 1),dnR G N@E&?)L DAMS%§34 @EQID

DR L TR R 8 Bl R Nous ot BRIk et bl 015,

anI:!AR[S-QB&SBSStSE@IDQ\I@fI@M TTMMGtZH 5:68 o) ﬂ@n@haTARQS 26-
The i gand of claim1l erein sald

4.
| .@&(@Emm BOHIS Y HARET 2056 (HQ Q@Iﬁ@ 189), EARRRe26-54Hal$EQ 1D

fndli

oo OB Tt st Ry T S Bo ), AR DB KB EvO:192),

bi TWRP@-Z@J‘SAIQ (Y0 G IIDﬁUCf)gQBWMHlHGZGBBL}rﬁ( ({86K) II']BI\E{:D@?,G}; éRl 5-26-

t owt act Q 8

A SRR kB 385 e N O TAR B ier® (sEQ 0
I

'?ﬂ%“i?bfg?%"é? B I Y, YRR P PSR 18539, and

en%Rh@Qﬁ-élSl (@E@\lDfN@&Séﬂbr receptor 2 (VEGFR2). WO

2007/ 080392 PCT/ GB2007/ 000049 - 148 7. The ligand of
claim1 or 2, wherein said |ligand inhibits the

act.ivi t%equaM(E@Fclamsl \Eﬂi@elhleaaﬂghl@fmlﬁh@gmbhhgrsnéce variable
wherein said |igand | nhibits the activity of

wi domein withthinding sosrifigity fon YEET semprisedien @mémo aEsequence that
R 5 TSR P TS SRR e

\rmezcdaép‘ﬂs sdleed faf@dpup BonsTdtiag lof FARI 5€€| (SBQIMND:017)2TAR15-8
dosEr KBNS Ak L2 eSB T8N 1o Whets ¢ 3B RS  gj0:127),
b'ﬂQR[‘ﬁdS@lYEﬁg IDWOVM%BW TReVALs BYMpdRQ 18- N6h991 H980% - 6-503

of claim1l wherei n each sai d i mmunogl
si (BGREID Hax 134h| ”JéAxEIbiféfiﬁ)"rt(ﬁEQ IRASOHI3h Y i TAR Kpedivs l(%E@)ID

1 TP eSREkRl LitQ R Wdeh et G RARTR

earAR i $EL508gRBQUD MOSI3BYITAR 15-6-509 (SEQ ID NO:136), TAR15-6-510
(SEQ ID NO:137), TAR15-8-500 (SEQ ID NO:138), TAR15-8-501 (SEQ ID
NO:139), TAR15-8-502 (SEQ ID NO:140), TAR15-8-503 (SEQ ID NO:141),
TAR15-8-505 (SEQ ID NO:142), TAR15-8-506 (SEQ ID NO:143), TAR15-8-507
(SEQ ID NO:144), TAR15-8-508 (SEQ ID NO:145), TAR15-8-509 (SEQ ID
NO:146), TAR15-8-510 (SEQ ID NO:147), TAR15-8-511 (SEQ ID NO:148),
TAR15-26-500 (SEQ ID NO:149), TAR15-26-501 (SEQ ID NO:150), TAR15-26-
502 (SEQ ID NO:151), TAR15-26-503 (SEQ ID NO:152), TAR15-26-504 (SEQ ID
NO:153), TAR15-26-505 (SEQ ID NO:154), TAR15-26-506 (SEQ ID NO:155),
TAR15-26-507 (SEQ ID NO:156), TAR15-26-508 (SEQ ID NO:157), TAR15-26-
509 (SEQ ID NO:158), TAR15-26-510 (SEQ ID NO:159), TAR15-26-511 (SEQ ID



vari abl e domain wth binding specificity for VEGF
binds VEGF with an affinity (KD) that is between

W@bwons@BdD nM and about 1 pM as determ ned byPGUGBam®E/000049

10 |

15

20

25

30

pl asnmon resonance. 20 12. The ligand of any one of
clains 1-11, wherein each imdfiegl obul in single

vari abl e domain with binding specificity for EGFR

binds EGFR with an affinity (KD) that is between
alo01l 60)Y) O ARNMISaR S EOEHQ ID pia:16Gly, TARE6+26r6d (BRQIDr Nacls?2),

PR E SRR 7 s TG SR BOTlghrar1s-26
Wish (@Equmosmy fATEI $-Y6-6 07 (SEH D m@fﬂé@Eﬁﬁﬁlw%t‘s msm ID

affinity (KD) t I's between about nM and about
10908KY), Eﬁlﬂéﬁéﬁr ﬁi HEEQDID S i@\&)eTaRéQ%fﬁZOr(éEQdM@ 169),

AR PSRBT, 7 RH900048, < B a6

bISQQS{SE'QGE NO72), anrf S zaskw(siﬂ@mmtl 73)8That1mnszs (SEQ ID
about 100 nM and about %%las det er m ned E@ surface

pINQHTA), Tl dair 826 @EQSID TDHgaAR 187262032 (8HR IBFNO:176),

i PR da i 1060 W as o  Cr AL SR B RS TR k26
alEsot(SEQIM N@Sl79§jatAERIB D643 bySBEQND ade: 154))@%@15 26-532 (SEQ ID
resonance. he and_of claim.15, wherein sai 8 183),

%Qdélbu r?é%UE%ﬁ:ﬁ@MSt HANG:48 4% THRIIGOPASERHRN
S ° r ?5‘ 2@*3?5'&35‘@ 13, %@ﬁ@z&)a'?%%sli@%wsa%g r%ﬁgﬂgg% nedRrRY.26-

resonance one
of53al (SEQsIDlNﬂ)GI,%W‘ﬂ@déI 26283 (SEQARAN@3 B’b)t; Ta&d 5eX6- 539 (SEQID

e R AR o B R B0, AR Bl OO Ro-100),
I MMARPYbEBYUD (SESITDNE: my TR 1S-25%9 (SR 1HN): D@)”DARIS 26-
specificity for EGFR that is a VHH 18. The |i gand

an'55ﬂ4dﬁEQdD NO5i%s TARB-266Ap (PEQ Alg NO: 19%%5&%?4@{&3(2 ID
ll%sb%ﬁbﬁé‘ SQP{E%bcg YL 86 ”?Aﬁg 8%e§48f(§ﬁgt1 {8t 197),

an i'mvuno |n Sin vari a omai n

VVI TARD3-06i549 (SE(QCIDfN(Oilt)B), TR IBERS ShEEQ@IRNO:539), and TAR15-
i nde endentl se ted fromthe group consisting of a
huPare ! E¥ ﬁﬁpgn VL. 19. The ligand of any one of
clalrr5118 wherein said ligand is an 1gGlike

3. The ligand of claim 1 or 2, wherein said ligand inhibits binding of epidermal

growth factor (EGF) and/or transforming growth factor alpha (TGFalpha) to EGFR.
4. The ligand of claim 1 or 2, wherein said ligand inhibits the activity of EGFR.

5. The ligand of claim 1 or 2, wherein said ligand inhibits the activity of EGFR
without substantially inhibiting binding of epidermal growth factor (EGF) and/or
transforming growth factor alpha (TGFalpha) to EGFR.

6. The ligand of claim 1 or 2, wherein said ligand inhibits binding of VEGF to
vascular endothelial growth factor receptor 1 (VEGFR1) and/or vascular endothelial
growth factor receptor 2 (VEGFR2).



format conprising two i munogl obulin single variable
domains with binding 25 specificity for VEGF, and two

w0 pavanggbobul i n singl e variabl e domains with BPCHGBRW7/000049
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specificity for EGFR 20. The |igand of any one of

clainms 1-19, wherein said |i-d4Bd conprises an

anti body Fe region. 30 21. A ligand that has binding
specificity for vascul ar endothelial growh factor

( VEGF) ,Thedigend sf ¢lginat ot agergneaid rhmmggihﬁhtslthma@iiv'rtg beVEGF.
vari abl e domain wth WO 2007/ 080392 PCT/ GB2007/ 000049
-150 binding specificity for VEG-, wherein each said

| gruNOgh R o BELEA € oV AN/IRRER said HiFBAD MR thd mhlvng of VEGF
specificity for VEG- conpetes for blndu@itto VEGF with
T

arwithaut subylagialtioimhibitingrhindiog9f VEM)tosesedar ddathdinal ereavth

e S8 [ R o Vit BB 0 Qe ey ggeentpr2

T REI}}-P@Q@OO (SEQ I D NO. 127) TAR15-6-501 (SEQ ID
r 128), TARI5-6-502 (SEQ ID NO 129), TAR15-6-503
(SEQ I D NO 130), TAR15-6-504 (SEQ ID NO 131)

P AR 16 Do sty M

( SEQaH;l@ dbiaiiBihht, biddkRg §peﬁrﬂiﬁ9 f61SERGFRoPete8 Y1, binding to VEGF
TAR15-6-510 (SEQ I D NO 137), TAR15-8-500 (SEQ ID 10

NoyHishgvaciramel. 8 501 (SEQ 1 D NO 139), TARLS5- 8-502 ( SEQ
D NO 140), TARL5-8-503 (SEQ I D NO 141), TARL5-8-505
(SEQ I D NO 142), TAR15-8-506 (SEQ I D NO 143),

TARL5- SriE07zapSEECImn NOr 24uheremaRdIssad mm@@ulm single

| ﬂ@fﬁ;@% P Pindiy E%%E@W BT, §§\ ,R% RoieE bk

( SEGPk RitQekfh@hab TARLS- 26 15 501 (SEQ 1D NO 150),
TARL5- 26- 502 (SEQ | D NO 151), TARL5-26-503 (SEQ I D

NG 152), TAR15-26-504 (SEQ I D NO 153), TAR15-26-505

5. oERgt ke ARG Ry 11, BB B hphoglopyin single
NGratfalfie, dofARL witR Girirg: s(pSE@cﬂtﬁ)fdld@' AGB pind$ ARKEE 6h 51 @ffinity
T ARTS) e 15 S0 e qu Ry oty T 5 e by
(NgE%q,lggg - TARLE: 26-514 (SEQ I D NO 163), TARI5-26- 515

NO 164), TAR15-26-516 (SEQ I D NO 165),
TAR15- 26-517 (SEQ I D NO 166), TAR15-26-518 (SEQ ID

2 0 555 b B8, v

T%bl?eﬁ?ronﬁa@@ wﬁtﬁmdlﬂ% iiéity for TARIR bfals B2F F( ﬁﬁ:@ah BXfinity
NO 172), TAR15-26-524 (SEQ ID .
(KD) t at is between about 100 nM and about 1 pM, as determined by surface

plasmon resonance.

13.  The ligand of claim 12, wherein each immunoglobulin single variable
domain with binding specificity for EGFR binds EGFR with an affinity (KD) that is
between about 10 nM and about 100 pM, as determined by surface plasmon

resonance.



25 NO 173), TAR15-26-525 (SEQ ID NG 174), TAR15-26-526
(SEQ I D NG 175), TAR15-26-527 (SEQ ID NO 176),

Wa2R158@82 528 (SEQ ID NO 177), TARL5-26- 529 ¥SEGBRMD7/000049

10

15

20

25

30

NO 178), TARL5-26-530 (SEQ ID NO 179), TARL5-26-531

(SEQ ID NO 180), TARL5-26-5329(SEQ | D NO 181),

TARL5- 26-533 (SEQ I D NO 182), TARL5-26-534 (SEQ I D

NO 183), TARL5-26-535 (SEQ | D NO 184), TARL5-26 30 536

( SEQ | DThNQigaBdYf atfARDEDS 263158 ¥-10 SElered SN H@ﬁ)i binds VEGF with

NG R (RAPHBEIE PR SR SR 199 R SO btk 65 erpied by
(%E@aéegﬁmomg ABAR15- 26-542 (SEQ I D NO: 191)

6 WO 2007/ 080392 PCT/ GB2007/ 000049 - 151 543
SEQ I D NO 192) TARL5- 26- 544 (SEQ I D NO 193),

AL 35345, ERL0, AU TARLE SR R B

(SﬁQTR Qltﬂ@n]&ﬁﬂl (ORLBat26 bodRBed Dt 1160 N d:fBbout 1 M as
TAR15- 26- 550 E I D NO 539), and TAR15-26-551 (

| Dletaongwd by SBYfZQBP Fveon jegpnaEceef ¢l ai m 21, wherein each
sai d i mmunogl obulin single variable domain with
bi ndi ng specificity for VEG- conprises an am no acid
selguencihetlizand ohesinal 5, véasdin akid liga@bBmasEGoRaitldan affinity
se nce.identity wt h the am no acid sequence
A%DSM B Aah 0 gV BaHaI VG GRoeTRIed B Spoies
lmon]rgg&nanéreARlS 8 10 (SEQ ID NO 119), TAR15-26

( NO 123, TARL5-6-500 (SEQ I D NO 127),
TAR15 6 501 (SEQ I D NO 128), TARI5-6-502 (SEQ | D

179, TS 6os0n (550 D010 TNES o s0s
TAM PB4 SERlelvaribEl 13Bkin JMl%dﬁfg@@&lﬁ& oir WEGF thatis a
NG 134), TAR15-6-508 (SEQ I D NO 135), TARL5-6-509

( S¥ti@ a9/ aven imeyumogiaRuE: gsleqarishly SEupinYKichindmp specificity for
T - 500 {(SEQ | D NO 138), TARL5-8-501 (SEQ I D
NGBS i £

B98.502 (SEQ I D NO 140), TARL5-8-503 (SEQ
I D NO 141), TAR15-8-505 (SEQ ID NGO 142), TARL5-8-506
(SEQ I D TAR15- 8- 507 SEQ | D.NG 144),
TARL5- 8TWN3§3P%E@1D@W(9 Eelpgps 1-f RrasupIsipgyar igieyjqglobulin single

SR IR SR (B o 58

T ARLiBbI2 60BN ‘(st@ndmg\@emﬁ@l)ty foT ARIFR thet ar§ GixlepSEtRntl pselected

151), TAR15-2 52 AR15 26-504
( SE 1S ey SR ing A BIDER Mpaht 8ERTRE e 14

TARL5- 26- 506 (SEQ ID NO. 155), TAR15-26-507 (SEQ ID
NO 156), TAR15-26-508 (SEQ I D NO 157), TAR 5-26- 509
( SEQ | Fhadigand 8f anyraRiE ceems 1 () 8¢ wheyeinyandiamd)is an [gG-like

T%at%@m%ﬁ%m%%innlr-ﬁunoglobuhn single variable domains with binding

specificity for VEGF, and two immunoglobulin single variable domains with

binding specificity for EGFR.

20.  The ligand of any one of claims 1-19, wherein said ligand comprises an

antibody Fc region.

21. A ligand that has binding specificity for vascular endothelial growth factor

(VEGF), comprising at least one immunoglobulin single variable domain with



25 NGO 160), TAR15-26-512 (SEQ I D NO 161), TAR15-26-513

(SEQ I D NG 162), TAR15-26-514 (SEQ I D NO 163),
Wa2R158@82 515 (SEQ I D NO 164), TAR15-26- 516 (IBEQGBRN07/000049

NO 165), TAR15-26-517 (SEQ I D NO 166), TAR15-26-518

(SEQ ID NO 167), TARI15-26-5190¢SEQ I D NO 168),

TAR15- 26- 520 (SEQ I D NGO 169), TAR15-26-521 (SEQ ID

NO 170), TAR15-26-522 (SEQ ID NO 171), TAR15-26 30 523

( Qi DEINCIFLRY Yor VIBRE5wheehzack SEhmDungzlatrdin single variable

LR i Rtk B By S AP B SR eByit o

( %%@ VEGNG A 4if) antib oY g}A?o@ s828ed 568 thOgNIp LéBisting of TAR15-6
TAR15- 26 WO 2007/ 0803 PCT/ GB2007/ 000049 -152 53 0
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20 coFPRIEL6F T3 (BERIIIhY O b2, 61 1HEYR é.%ﬂ% 03pTAR15-26-
lg?@ {s%ﬁﬂﬂ%gf%gﬁ%f ﬁﬂ%lgf%‘?% 13 @B AL k61680 8F £k [5-88317 (SEQ ID
NO:166), TAR15-26-518 (SEQ ID NO:167), TAR15-26-519 (SEQ ID NO:168),
TAR15-26-520 (SEQ ID NO:169), TAR15-26-521 (SEQ ID NO:170), TAR15-26-
522 (SEQ ID NO:171), TAR15-26-523 (SEQ ID NO:172), TAR15-26-524 (SEQ ID
25 NO:173), TAR15-26-525 (SEQ ID NO:174), TAR15-26-526 (SEQ ID NO:175),
TAR15-26-527 (SEQ ID NO:176), TAR15-26-528 (SEQ ID NO:177), TAR15-26-
529 (SEQ ID NO:178), TAR15-26-530 (SEQ ID NO:179), TAR15-26-531 (SEQ ID
NO:180), TAR15-26-532 (SEQ ID NO:181), TAR15-26-533 (SEQ ID NO:182),
TAR15-26-534 (SEQ ID NO:183), TAR15-26-535 (SEQ ID NO:184), TAR15-26-
30 536 (SEQ ID NO:185), TAR15-26-537 (SEQ ID NO:186), TAR15-26-538 (SEQ ID
NO:187), TAR15-26-539 (SEQ ID NO:188), TAR15-26-540 (SEQ ID NO:189),
TAR15-26-541 (SEQ ID NO:190), TAR15-26-542 (SEQ ID NO:191), TAR15-26-
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single variable domain wth binding specificity for
VEG- that is selected fromthe group consisting of a

humn Vihea@n@ohdlamn? Niwheddin eddisald @afchoafobally sRigk wikiable
clains 21-30, mhereln ‘sai d |igand is ad nononer .

15103zam withibgging weci ﬁgty eV RET epmpriges pn3mingpciq sequpence that
fﬁé ﬁ abSllt%%QOeﬁlﬁ@o ac eq&é%%e gfen ﬁr%ltﬂ @1%%%1&( adi¥equence of
O n e o0

he " manu
meokl Ala peedted Hom thiegbum gomsmmag of TAR134 (s@@mmmn I7)p’l1AR15 -8

CORRL 0P b RTS8 OB o N £ B w20,

defAK?S ¥-REYEES 16BI1028), N 1126 305ROSH tH A0 9h ot hAIRMSs-6-503
(SEQ ID NO:130), TAR15-6-504 (SEQ ID NO:131), TAR15-6-505 (SEQ ID
NO:132), TAR15-6-506 (SEQ ID NO:133), TAR15-6-507 (SEQ ID NO:134),
TAR15-6-508 (SEQ ID NO:135), TAR15-6-509 (SEQ ID NO:136), TAR15-6-510
(SEQ ID NO:137), TAR15-8-500 (SEQ ID NO:138), TAR15-8-501 (SEQ ID
NO:139), TAR15-8-502 (SEQ ID NO:140), TAR15-8-503 (SEQ ID NO:141),
TAR15-8-505 (SEQ ID NO:142), TAR15-8-506 (SEQ ID NO:143), TAR15-8-507
(SEQ ID NO:144), TAR15-8-508 (SEQ ID NO:145), TAR15-8-509 (SEQ ID
NO:146), TAR15-8-510 (SEQ ID NO:147), TAR15-8-511 (SEQ ID NO:148),
TAR15-26-500 (SEQ ID NO:149), TAR15-26-501 (SEQ ID NO:150), TAR15-26-
502 (SEQ ID NO:151), TAR15-26-503 (SEQ ID NO:152), TAR15-26-504 (SEQ ID
NO:153), TAR15-26-505 (SEQ ID NO:154), TAR15-26-506 (SEQ ID NO:155),
TAR15-26-507 (SEQ ID NO:156), TAR15-26-508 (SEQ ID NO:157), TAR15-26-
509 (SEQ ID NO:158), TAR15-26-510 (SEQ ID NO:159), TAR15-26-511 (SEQ ID
NO:160), TAR15-26-512 (SEQ ID NO:161), TAR15-26-513 (SEQ ID NO:162),
TAR15-26-514 (SEQ ID NO:163), TAR15-26-515 (SEQ ID NO:164), TAR15-26-
516 (SEQ ID NO:165), TAR15-26-517 (SEQ ID NO:166), TAR15-26-518 (SEQ ID
NO:167), TAR15-26-519 (SEQ ID NO:168), TAR15-26-520 (SEQ ID NO:169),
TAR15-26-521 (SEQ ID NO:170), TAR15-26-522 (SEQ ID NO:171), TAR15-26-
523 (SEQ ID NO:172), TAR15-26-524 (SEQ ID NO:173), TAR15-26-525 (SEQ ID
NO:174), TAR15-26-526 (SEQ ID NO:175), TAR15-26-527 (SEQ ID NO:176),
TAR15-26-528 (SEQ ID NO:177), TAR15-26-529 (SEQ ID NO:178), TAR15-26-
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530 (SEQ ID NO:179), TAR15-26-531 (SEQ ID NO:180), TAR15-26-532 (SEQ ID
NO:181), TAR15-26-533 (SEQ ID NO:182), TAR15-26-534 (SEQ ID NO:183),
TAR15-26-535 (SEQ ID NO:184), TAR15-26-536 (SEQ ID NO:185), TAR15-26-
537 (SEQ ID NO:186), TAR15-26-538 (SEQ ID NO:187), TAR15-26-539 (SEQ ID
NO:188), TAR15-26-540 (SEQ ID NO:189), TAR15-26-541 (SEQ ID NO:190),
TAR15-26-542 (SEQ ID NO:191), TAR15-26-543 (SEQ ID NO:192), TAR15-26-
544 (SEQ ID NO:193), TAR15-26-545 (SEQ ID NO:194), TAR15-26-546 (SEQ ID
NO:195), TAR15-26-547 (SEQ ID NO:196), TAR15-26-548 (SEQ ID NO:197),
TAR15-26-549 (SEQ ID NO:198), TAR15-26-550 (SEQ ID NO:539), and TAR15-
26-551 (SEQ ID NO:540).

23. The ligand of claim 21 or 22, wherein said ligand inhibits binding of VEGF
to vascular endothelial growth factor receptor 1 (VEGFR1) and/or vascular

endothelial growth factor receptor 2 (VEGF2).

24.  The ligand of claim 21 or 22, wherein said ligand inhibits the activity of
VEGF.

25.  The ligand of claim 21 or 22, wherein said ligand inhibits the activity of
VEGF without substantially inhibiting binding of VEGF to vascular endothelial
growth factor receptor 1 (VEGFR1) and/or vascular endothelial growth factor
receptor 2 (VEGFR2).

26.  The ligand of claim 21 or 22, wherein each said immunoglobulin single
variable domain with binding specificity for VEGF competes for binding to VEGF

with bevacizumab.

27.  Theligand of any one of claims 21-26, wherein each said immunoglobulin
single variable domain with binding specificity for VEGF binds VEGF with an
affinity (KD) that is between about 100 nM and about 1 pM, as determined by

surface plasmon resonance.



WO 2007/080392 PCT/GB2007/000049

10

15

20

- 153 -

28.  The ligand of any one of claims 21-26, wherein said ligand binds VEGF with
an affinity (KD) that is between about 100 nM and about 1 pM, as determined by

surface plasmon resonance.

29.  The ligand of any one of claims 21-28, wherein said ligand comprises an
immunoglobulin single variable domain with binding specificity for VEGF that is a
Van,

30.  The ligand of any one of claims 21-28, wherein said ligand comprises an
immunoglobulin single variable domain with binding specificity for VEGF that is

selected from the group consisting of a human Vy and a human VL.

31.  The ligand of any one of claims 21-30, wherein said ligand is a dAb

monomer.

32. A ligand of any one of claims 1-31 for use in therapy or diagnosis.

33.  Use of the ligand of any one of claims 1-31 for the manufacture of a

medicament for treating cancer.

34, A composition comprising a ligand of any one of claims 1-31 and a

physiologically acceptable carrier.

35. A drug delivery device comprising the composition of claim 34.



